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m m m 

1175 iiLf- n y bfc KDR/Flk-1 tC^-f -5 

:^^mn 1175 ^i^n V l^mih bfc KDR/Flk-1 JC^i-<5ff ^^^^^^(^,^ 

-^^PWi-Si^^liiM-t-So mmW^m\^^fc KDR/Flk-l cDit 

$g{5ig^|5i.#-r6;^fe. ^ffliiaitm^PJL^i-^;^^. jfiLt=ff^^|3a#i-^:;)^?ife. IB 

KDR/Flk-l <DWfBe^^Pfi«-r5#»««)^i5' y — ^Vi/'fe, KDR/Flk-1 
*;j:t>^KDR/Flk-l <D 1175 iiL^niylycD]) l^^it^mM-T^^WfOT.-^ y— -^x/^ 

J?5cfe5VM*{Ei(S(-jfiLt=ff^}i5?^< M-^bTVNS [J. Biol. Chem., 267, 10931 

(i992)]o sk^m±i-i. skmm^m^(D^m-A^^\^^tfj:^ . ^m^^tcskmm± 

!k^-A^§r±^tl^^^UX'Ot^^ [J. Biol. Chem., 267, 10931 (1992)]o ik^lJf 
:^S:P^i-6ia^<k UT(:i, vascular permeability factor (}^~f. VPF <h B&IS 
•t"6)^ vascular endothelial growth factor iS^T^ VEGF i:B§IB"t"'5) ^d^fo?) 
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(&.r. vpF/vEGF tm-T). :mham^Mw^:i3i-t^ik^0i±isxrjmmfji^m 

i^^n^^SL^m^i^^\'^XMhMWti:m^tVX^htlX\^^^ [Advances in 
Cancer Research, 67, 281 (1995) VPF/VEGF f^^N^^V — J; ^) ^te^^^ir^ 
4 7D(DmBMXh^. 1983 ^tClJkW^ilttffiiiH^ (Vascular permeability 
factor: VPF) t [Science, 219, 983 (1983)], 1989 ^t^UfiLf^F^^lfSiatiJit 

(Vascular endothelial growth factor: VEGF) t LT [Biochem. Biophys. 
Res. Comm., 161, 851 (1989)] m^^tlfc:d>. cDNA i^ x:t—=->' i^^O)'^^, M# 
i±m-'(D!mWXh^ :i t t^m h-^^ t :^£-otc [science. 246, 1306 (1989) ; 
Science, 246. 1309 (1989)] (}^T. VPF/VEGF ft VEGF ,b |5i-) o ^fEGF (O^^tV 
Xii:itl^XlC^ jkWf^]^mmiZ.M-t^. ItmiEji^tt [Biochem. Biophys. Res. 
Comm., 161, 851 (1989)], ]®^|Sjt^i4 [J. Immunology, 152. 4149 (1994)], 
;<^t2y'xny^r—if^miS:mm^ [J. Cell. Physiol., 153, 557 (1992)], l> d 

— if, tPA ^m^S:Mf^\± [Biochem. Biophys. Res. Comm., 181, 902 

(1991)] fj:t^i)^jmht\.X:is'o . fc'jJ? (in vivo) ^c*5V^T^^a.«'iffe^Sii?S't4 

[Circulation, 92. suppl II, 365 (1995)], ifilWSiit^'teiifgtt [Science, '219, 
983 (1983)] f£ t'-A'^:Ln^XiZ.^htlX\^^^o VEGF i'UkWf^^^'Sifi^i^M^XfWi^ 
^(DMy'^^Mm^Xh^ [Biochem. Biophys. Res. Comm., 161, 851 (1989)], 
*fcmRNA (D^t/l-^-TT^:/ ' :^^^^iy>'^ (Alternative splicing) ICX'O^ 
"T-mcDm^^^ 4nm(Dm}^Kf>^^tE't^:it7!)m^^^X\^^?> U. BIoI. Chem.. 
67, 26031 (1991) ]o 

iittptpy ^•^'^(Drnmrnm!:. vegf ;65^< M-^bTv>5 ^ti^m^^tix 

V^-So ®^M3^(^OV^Tfl, :ztl^XizWM [Cancer Research, 54, 4233 
(1994)], %m [Human Pathology. 26, 86 (1995)], BMlM [J. Clinical 
Investigation, 91, 153 (1993)], m<t^1^ [Cancer Research, 53, 4727 
(1993)], mM:^ [Cancer Research, 54. 276 (1994)] fj:^<D^<(D}i hm^B- 

^{^1*5 It ^ VEGF (Dm±m^^^tbx\^^^o ^fc, %'^m^(Dmmi^^ii-^ vegf 
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VEGF ^g^iail^<D#L^S#f-it-<T^#^;eiS{gv>^: <ir tj5^^7&^^/cf 
[Japanese J. Cancer Research, 85, 1045 (1994)],, ^fd, ^ — K-^ ^> :^ (c: h 

ffi5»^^T#^b/cif y ^^xV^-ll^mi-*DV^T. in: vegf 

fei:#:(ill^ii^^$lJS()^^^i-C ^ :5Sfg^$ttTV^<5 [Nature, 362, 841 

(1993) 3„ K-^!>;^{e:*3(t5t hMJ^^z^^^^S^T^/K^^JV^-c. ^ 
VEGF iJ'n— •:^/V-*ii#:«^te#ilr^:[]$ijT-^S::^;i)5$g^$;}x-T:v^S [Cancer 
Research, 56, 921 (1996) ]o t h(D=(StW7k, l^7K4^ J-i^i^^<7) VEGF 

[Biochimica et Biophysica Acta, 1221, 211 (1994) ]„ 

/V/5SiEffiMi-§ C ^ 55S#^^tLT</^-5 [New England J. Medicine, 331, 1480 

(1994) ]o i^/l^O|Bll3E^7=^>'HC*5V>Tfei: VEGF cj^fP^y rJ' :h/l'^^<D 

IMf^I^-^Ij: J: 9 VEGF ?S#^rnSiJ-t-§ ^JkWff^^d^ifn^J^tt-s c: ir^s^^^ttxv^ 

^ [Arch Opthalmol. , 114, 66 (1996) ]„ 

#5 'mE.mim v ^ i>-v5^ii#(7)@sspM'=f vegf ■A^mMmx'^t.ivxi^^^:^ 

mW'P(D'^^^-yr—i^7!)> VEGF ^m^-r6^:^:*S^^$:}xXV>;5 [Journal 
of Immunology, 152 . 4149 (1994); J. Experimental Medicine, 180 . 341 
(1994) ]o 

VEGFO^^#:.»r LT. Flt-1 (fms-like tyrosine kinase) [Shibuya M et al. , 
Oncogene, 5, 519 (1990)-, de Vries C et al. , Science, 255 . 989 (1992)] *d 
j; Xf KDR (kinase insert domain-containing receptor) [W092/14748 > Terman 
BI etial. , Biochem. Biophys. Res. Commun. , 187, 1579 (1992)] idS^'&^tbT 
V^:5o KDR (^-^ !^ ;^T'{:i Flk-1 (fetal liver kinase-1) bT^m^tbfc [W. 
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Matthews'et al. , Proc. Natl. Acad. Sci. USA, 88, 9026 (1991). W094/11499. 
Millauer B et al. , Cell, 72, 835 (1993)] (DT?, r r -Cf* KDR/Flk-1 tM^-t 

Flt-1 :}3XXJ^ KDR/Flk-1 i-im^th. Mn^V^'?^ ^^it 7 jgcO-T ^=^7 ^'n>^^y 

i8o~2ookDa (^g^#:^^P 5 y — {cM-raj^SSt?*? 

6o VEGF Flt-1 *3J;TJ« KDR/Flk-1 {cn^tl^ti Kp {fi/OS 20pmol/l *5 J; 
75praol/l T'^^fi^t^^-a^f 5o Flt-1 iSXXJ^ KDR/Flk-1 {iJfilWt^-SII8J8S}C#^6^) 
}C^^bTV^5 ir^-g^^ttTV^S [Quinn TP et al. , Proc. Natl. Acad. Sci. 
USA, 90, 7533 (1993). Kendall RL et al. , Proc. Natl. Acad. Sci. USA, 90, 

8915 (1993) 3 o 

t: hmM^m.^(Dm^SkW^AiMS^ [Hatva E et al. , Am. J. Pathol.. 146, 
368 (1995)1. hm^\^^mm.^(Dm^shL^P^&^^m CBrown LP et al. , Cancer 
Res., 53, 4727 (1993)] tC^JV^T. jEnWM(Dh.WP^^Mmzit-<KDR/Flk-l(D 

ifiLl=i)f^^c*3V^T VEGF-ia)R/Flk-i ^i^mm^^^k^^^tc bTV^a :i t ^5fi< 

(in situ) y^^yV y^^^—i^B :^ic^<0 KDR/Flk-1 (D mRNA 
<7)|§Ji.;5S^>i6&)ix5n [Fava RA et al. , J. Exp. Med., 180, 

341, (1994)]. m^mWV ^•^^IC:^^^ VEGF-KDR/Flk-1 ^(DM^tt^^PjE UT 

KDR/Flk-1 <D^tg^^oV^-C}i. :/^»j)3lR(Djkt=f^;S^,(BJia(c: KDR/Flk-1 ^^^^ 
-11:6 i: VEGF S j^: b 5® . m^ir ^ :i t if)^ h . VEGF <D#il^^ ^Stt^^ 

KDR/Flk-1 {*ifiLi=rt^^BiS(Diim. mMi^m-^-t ^ tm^ ^ tix\,^ ^ 

[Waltenberger J et al. , J. Biol. Chem. , 269, 26988 (1994)] „ ^ . 

KDR/Flk-1 m^^^^mi^tc/ v^T'o V'^t^7.-T:n,isLmn^u^(n>mu.^hm 

m^WLii^±.<n^h^-t. ^P^atOjk^>bJF^^$tb-r. 8.5 9.5 0(D 
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m^mK^t:]^tc:it^^h. mmmm^is\^^x-h KOR/Fik-i nskm^m^mmn 

^<[:l^m-^ir^:Lt:dm^^tlX\^^^ [Shalaby F et al.. Nature, 376, 62 
(1995) ]„ 

— Fit-1 i&U^<Dy ^yi^T^ h-^^:^hm\:^fiHl^mi<^^t:-r?,-^^. ^(Dm 

h [Fong G-H et al. , Nature, 376, 66 (1995)], Flt-1 i-±\H^Bf^(Di^M^1^ 

^^hn. KDR/Flk-l t Flt-l n^EGF -A^^CDi^m^Wi-to ^X^tl^th^il<D^m 

VEGF t KDR/Flk-1 t (Dl^^^mBX^ ^ X ^ fj: KDR/Flk-1 F7« ^^l- 

n-t^^y ^ ^—-i-yl-llTii^t^. in vitro Xsk^P^^if^S^i^^if ^ KDR/Flk-1 (D^ 
^{K^^^PJ.$bti5a^PJ.W-f"Sr <b [Rockwell P et al. , Mol. Cell. Differ., 
3, 91 (1995)]. ^^X^:^(Dmi^:dK C^;^ (c:#flt bThS^ (Z)^MS<^jfiLWff:^^ 
iiJfix «^;^S^^$tlTV^S [Prewett M et al. , Cancer Res., 

59, 5209 (1999) ]„ KDR/Flk-1 (D'^tii^lye^i — "^iC^^StJfclJtW^J S U 

5416 -^^:^i^^mi^fcm^(Dmmm(Dskm^±-^mM. h^\^^nm^^nu 

-f-^ :i t^^^^^thX^^^^ [Annie T et al. , Cancer Res,, 59, 99 (1999), 
Shaheen RM et al. , Cancer Res., 59, 5412 (1999) ]„ 

\\:rt^z.}ixmm^mt>^fMh-^f\^^h^^h^X\^^. ^(om^. ^^#:coga 
y ^^^k^ni/:/(C SH2 ¥yy(^y^lk\^X%^\(DW^^^^^i)^^^^U ^(D^^t!)^ 

i^(D^^t b 0 mmRJ^^ ^ *3 ;i -r J; «9 'If ^ cD^^^as f£^tix\^^< t 

#;t^tLTV^ao KDR/Flk-1 <73^^'J>. skWi^&^^^i^^^^X. VEGF .^o^-^Je: 
J; ^9 g a(^^n y ^ ^ ^ :0S^^^tbTV>6 [J. 

Waltenberger et al. , J, Biol. Chem. , 269, 26988 (1994) ]„ ^E.]) ^^^t^K 

bT«, rtL^T% ^^M^l^^^^-^fd KDR/Flk-1 0«=f(7) 
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951 , 996\ 1054, 1059 <^ ^ a >- g B U l^mit [Dougher- 
Vermazen M et al. , Biocheni. Biophys. Res. Commun. , 205 . 728 (1994) ] , 

^Z. t [Cunningham SA et al. , Biochem. Biophys. Res, Commun. , 240 , 
635 (1997)] /55#'g^^ttTV^-5o t!li^Mt?^^$ii:fc KDR/Flk-1 (D^tj^n^V 
^^-fblfUlif* 1175 {i, 1214{&(D^t3 v'V-efct9, 80U4^n^/Vfi(5<irA/ifga 
y >'^^b^S:^t^^V^^:^;5S^^$tLTV^S {mmh. H 5 li] Vascular Medicine 

2000 #)o m^y—y^^Zf]) y Y%^:^'tM^^^ ^ KDR/Flk-l (D 1175 

{4(D^Di/>'{e:T^:/^— Sck >6S^O SH2 K^-f ^/^:^bT^'^brv>-5 
w ^ TJ^lLtii ^ tl'TV'' [Igarashi K et al. , Biochem. Biophys. Res. Commun., 
251 . 72 (1998) ]o 

KDR/Fik-1 <75jkt^i^^^/lS(7)ii5a{;iMS'lt^^3*T?fi, m(r>^^^y^-y^^—^ 
m^^^hm-^^ Ras ^ PIS ^'r—'^(D^^-\-m.hk,}£fi:<^ VEGF j; V) 

^g-tt-fi^Lg a y ^/^-fbbfc KDR/Fik-1 {c, PLc-7 y i/^{t;^^{tr?g- 

14^1: $ Pjic PKC ;55Stt>ft:$tb^<^^;i: map ^-d — -e'cDiStt^fbi: dna -^^(Dil 
*^sjac:5^v>5> plc- v -pkc-map ^^e-^ — -^<75m;0S^{^:S8-^LTV^-5 ^#x.btt 

TV^-5 [Takahashi T& Shibuya M, Oncogene, 14, 2079 (1997), Takahashi T 
etal., Oncogene. 18, 2221 (1999)]o KDR/Flk-1 <D 1175 -fi, 1214 {409^ cr >»- 

J; 9 ^ 1175 {KO^n y ^/^-fb^iS PLC- V (D y ^'l^'ft;^ MAP =ar-^— ^<7)Stfe 

<k^M#t-5:l^;aS^^$tt-CV^5 iMmh. ^ 58 m 0 TjcgS^^^^ 1999^)o 

*/c, F^^^ffliai^-C VEGF ^-^mz. 1175 {i^n V^-^i^ y ^ ir;^^^ 

'g^$tLTV^So $bi-> y ^-^-fbU^^c Ii75'6ir^nv^:/{c:^i-:5;jfy i:^^— 
^■^{'m r 1175 fiO^ n ^Xi^^S y i/^-ft $ KDR/Flk-1 ^#^6*) 

n h t>^^$n-CV^S (iS=f^^. H 5 la Vascular Medicine 2000 
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:^mm(DB^t^^ KDR/Fik-i (Dm^f^mmBm^mmi^. vegf t^j^smii^ 

KDR/Fik-i <^tt^^^{e:fi^j^eiBy ^-^-fb^i-efes^ 1175 {4^cii/:/:S:y 

i^m^bLfdKDR/Flk-UC^i-S^^Sr'mMbfCo ^LT. ^1 0^#:;6S 1175 {^:^ d 
v-^^^^sy ^-^^t^^ttfc KDR/Flk-1 -50^Jtefe-f, ::<^*rc#:^ 

l^^«tc:?^-ra ^ KDR/Flk-1 (Dtf ^feift^PE.^ VEGF i,Ci^^^ti:mm(Dm 

(1) 1175 {4^13 v'^/;6sy v^-fbbfc KDR/Fik-1 ?>mm^^m^'f-<D'^^ 

(2) 1175 i/g^-ftsb^fc KDR/Flk-i f^M-t-'Sff^fei^i^^^o;^-^ 

(3) 1175 {i^cr ^^^'f(::Ufci KDR/Flk-l {Z-n-f-^mn^m^^CO'^^ 

(4) 1175 ^^u^yl^t^]}l^m.i\^\^f^ KDR/Flk-1 iJl^-T'S'lf #^^^^0^-^ 

(5) 1175 {i^n v'>';5Sy V^Ybbfc KDR/Flk-1 (d^-T 5ff ^-g^^^^tD^-a- 
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(6) 1175 iiL^ n > l^t^ y l^mit bfc KDR/Flk-1 f^l^fi" 5 <f ^^^^^©^-^ 

KDR/Fik-1 (D»^nBm^mMir^m^(DP.^ 

(7) 1175 -fi^P ^^-fl^L/^d KDR/Flk-1 {c:^-r'5it^'e^:9'^^<39^'^ 

KDR/Fik-1 (D^mB^^m.^-f-^a^'^Ti^^ 

(8) 1175 iiL^u-yi^-^^V lymiti^tc KDR/Flk-1 i^M-t ^^^^^^^(0^^ 

(9) 1175 'f!^^oi^:/dsy ^-^^bb/c KDR/Flk-i {;:>c>|-rsit#'fK^:9'^=-<^^-^ 

^Pi^i-^i^K^fflv^s. KDR/Fik-i 1175 ^/^-fb^iawi-^^^ 

(10) •i*^>(S3t^^^^5ji^;^7}^y c-y (plc-y) x^fc^. ±15 (i)~(9) 

(11) 1175 -fi^ n ^x^^jOS y :/^>fbi byfc ICDR/Flk-1 {^^"T 5 W^^^^^^ 05^-8- 
^PlWi-6^®;55. 1175 ji^ci i/^-^iSy ^^-fbb/c KDR/Flk-1 ^H^m^i^Um-t 
^^#:T'fcS. _hta (1)~(9) <D\,^-rti:d^Z.mM.(0:^W:. 

(12) 1175 n V l^mi\:. bfc KDR/FIk-1 ^mmmz.mmiT^^W't^. 
1175 {ft^P v'^'^iS y vm-fti Lfc KDR/Flk-1 (Jl^^ /{i^O FLC-'y O y V^'fb^lrlJa 

^-r6^7L#:-efcs. ±12 (11) l5ic<D;^feo 

(13) mift^^ y ^ X2^-i-j\^iifif^^tM^<DW.W-mnx-^^, ±|E (11) 

« (12) wdm<D:^m. 

(14) KDR/Flk-1 <7) UIB {tL'^^ %^1^<D )) l^mit^U^iT ^^W^m^^^ . 

KDR/Flk-1 (Dmn.^m^um-r^-:)sm. 

(15) KDR/Flk-l (D 1175 ji^^n y >^'^b^|J§.^-t-S^^»SrffiV^^, IffljJS 

(16) KDR/Flk-1 (D 1175 fir^n V(D y i^@J>ft;^PJ.Wi-6<^®^ffi V>5 , iSL^ 
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(17) KDR/Flk-1 (D 1175 &9=-n>>i/oy >'m'^b^PM-f-^^^K<^ffiV^S. 

m%i>^ KDR/Fik-1 <Dmm^'^^mm-t^-i3^'=^ii^^mM-t^:)5mio 

(18) KDR/Flk-1 <0 1175 i^^n^y^^CD^) i^m'fkit:|5tWi--S#3®^fflV^-5, 

(19) 1175 ^^Lf- n ^yly-t)^ y l^mA\L Ufc KDR/Flk-1 (C^-T ^'If ^-fSS^^^-O^-a^ 

(20) ^nv-i^y ^M^bPiw^jT-fesiiiB (19) izmmtDmnL 

(21) m^ijTi^ |fflJ5aii^P1^3^J-Cfe-5±tB (19) l^mmcoMM. 

(22) m^jj&s, ifiLWff^pj-W^j-efcs-biB (19) Kmm(DmMo 

(23) 1175 o v-^^S y ^-^-fb bfc KDR/Flk-1 fJl^t" 5if ^feiS^^^'^^M'^ 

sriaw-rs^W/^^ 1175 ^^ov^vyjsy ^^^>ft;L.fc KDR/Flk-1 ^wMm^mm-f- 

s^f*-c&§. _hi5 (i9)~(22) cov^-rn/^)^-ta<!6om^lJ„ 

(24) 1175 a ]) i^mit bfc KDR/Flk-1 ^mmmz-mmrT^ 

1175 a l^l^ib^ y :x^>ft: bfc KDR/Flk-l {C^^-a- yil^07J^;:^ y 
-^C-y (PLC-T/) oy ^/^^fb^Pl^i-Sfei^^^-C-feS. ±12 (23) KUWL<Dmma 

(25) fei^^^^y ^ n--:h/^^#:^fc(«(Di5TL^*:®f>T-T'fe6. ±13 (23) ^fc 
(24) {^tB*fe(Om^Jo 

(26) KDR/Flk-1 <D 1175 {i^n i/>-<7) y l^mit^mW-T^^I^M^^^^^ t b 
X^^ir^ KDR/Flk-1 O^a v'Vy ^^m^bPE^j^Jo 

(27) KDR/Flk-1 <D 1175 ^^L'^r^t i^XD V :ym'(t^m.W-t^i^M^^^M^t L 

(28) KDR/Flk-1 (D 1175 ^i^n V ^mit^^EMir^^M^^^f^^ t U 

(29) ±12 (4)~(6) *5j;t/ (9) <7)v^-rtu;i>^{-i2*l4(Z):*^^(cJ: 

(30) 1175 iiL^ D $x'>';iS y i/^-fb bfc KDR/Flk-1 ^r^^fg^-T 5 ^ / n 
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(31) 1175 -yly'-m V i^^^b Lfc KDR/Flk-1 (d^-g- U l^mt Ufc 
KDR/Flk-1 JJl^^i-Slt^^^^^^O^-a-^iaW-rS^/ iJ^ 

(32) 1175 iiL^ n v^i/;65 y ^-^it Ufc KDR/Flk-1 ;i^07}^;^7^^ y y-?— 
-^^ C- y (PLC- V ) <D y ^/^-ftSSrH-^i-S^ y n — :f-y^i5i:#^^fc{i^(^fet#:^>t 
T*feS. _hfB (30) ^tin (31) IB^<^^y ^n— :hyV^#:^fcf*^<D^#:ilf>T-o 

(33) ^ KM3035 (PERM BP-7729) 56S/^Si~6^ 7 iJ^ n — ^yl^fei^: 
^fc{t^(Dfei:#:ifJt-efe5. -LIB (30)~(32) |2«c0^y iJ' n>— f /W^^^/ctt 

(34) feL#:WJt^^ Fab. Fab\ F(ab')2. 1 (scFv). 2 »f$:^ki-5Tg^^ 
(V mi^) (Diabody). ^ K^^^k V MJ^iff>t (dsFv) *3j;t/^@ 

m^^^^mm (cdr) ^#t:f-<:/^K/J»^fej8?m6feT:i^iif>T-T?fe5_hl3 (30)~ 
(33) (DV^-rt^.^^ 1 ^(-lBm<^^^is:8ff>to 

(35) _hlB (30)~(34) <DV^-r^^/5^ 1 ^liClfEtt^tbfc^y ^ ^h/l-fetflc^fc 

(36) Jiia (30)~(35)(DV^-rtb*>13g{CtB^<^)^y^^— :f-7V^#:^fc(i-^<7) 

(37) _hfB (36) iBicCQDNA ^'^tfm^;t-<i57i5'— o 

(38) _hiB (37) mm.(DmM:^^^i^—ib^^^mm^mx^tbtcwmm^i^o 
KDR/Fik-i (omsi^iHmn^m^mmv. vegf 

L-C(*. 1175 {4^13 i/^-^asy ^^^-fbbfc KDR/Flk-l izLM-r^mnBm^'f-cDf^'^ 

^mm-r^^M. KOR/Fik-i <^ insij^^av-^cDy i^mit^o^mm'im^ir^!^ 

1175 jjL^P y >^-fbbfc KDR/Flk-1 }J:?y-rsit^'e^:$>^<Z)^'^^PfiW 
i-5W^LTJi. 1175 fSt^nv-v^asy i^^-fl^Lfc KDR/Flk-1 S:4#m6<3ie:^^life-r 
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^^i^-^ta-i^cDm^m}!. 1175 i}L^ui^:>:d^v >mitvfc KDR/Fik-i tmui^ 

:$:^m(D 1175 {i^P i/:/75S V i/^-ft; L:fc KDR/Fik-i ^^M^i^W-l^-t 
iM^(Dljii^m}itVXi-i, 1175 {4^n->V;5Sy ^-^^l^l^yt KDR/Flk-l 
(C^^i§feUT5g'a^U. 1175 {if^nv/V;5Sy >'^<b^Sft■rv^7:eV^ KDR/Flk-l ^ {±,1^ 

'a'b3^cv^#mtfc^^-rs^^*: (^JAT. nn5 {S^a i/^^y KDR fet 

b< f^y i/^fb^tUfc KDR/Flk-1 PLC-y .^tOlg-^^ 
PlW-r 5 fetf*^ fi^ (7:)^#:iff >i- {f s „ 

^^^mm;ifeT:#:Sr&tf ^ t Ti^X-^ So 

^#:if>T-f*. 1175 ^iL^uiy^-Ht y v®?>fk U^c KDR/Flk-1 K<l^mm^Rli^^-t ^ 
^#:ir>T"efe'5 Fab (Fragment of antigen binding CDI5§), Fab\ FCabOjs — 
2|s:^^^ (single chain Fv; ^y.T^ scFv tWir) (Science, 242, 423 
(1988)). 2 mmf^mmm (V ^*igit>*5^-r) m)i (&^r. Olabody i:*fBi- 
S) (Nature Biotechnol. , 15, 629 (1997)) > :lfo XXfi^:^/l^:7 ^ K^^-fk V M 
MWfR (disulfide stabilized Fv; &.T^ dsFv t^^-t) (Molecular Immunol.. 
32, 249 (1995)) ^^^"t^o 
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ini^'^mmmmm^ VL thW^-r) (On^ii^&^m (complementary 
determining region; &.T^ CDR t^^-t) 5: 7 ^ifl^lj^-^tp^^f^ K (1^;^ 

T> CDR Sr-atP^:7"^ K^l^-f) (J. Biol. Chera. . 271, 2966 (1996)) ii'^-^ 

mt}^ hin.W(o^nm^mm iKir. ch iri^^-r) iaxx^n hini^(D^nmi^m 
ifmmcDM vm^y^ ^uwn. 1175 itj^niyi^yjiymto^m^^ kdr ^ 

^J; «9 . VH *Dj;tJ^ VL Ki-'S cDNA 

^^#b. t h^ii^: CH ^oJ;U^t CL K-T Sm^S^^^-T-SKji^^ll 

i5'^;^}c«i-^>bc>X'tj j;v^/65^ IgGM^ $ igCMt-jR-r-S igci, igG2, 

IgG3. IgG4 #<D-r i^y^1^>^y^/<^C \ 

t CDR ^min.m-±. t b^i2js:<D VH jo J:tJ« VL O CDR fc Y^i>\-<DWi^(D 
CDR iB^iJ-C-etL^'n®m Ufc^1^^#9*i-6o 

:^^P^COt CDR 1175 ^^o:X>'^5y >'g?^bb/c KDR/Flk-1 

f-i|tM6^{-S^£:^'5> t h&.^(DWi^(DW.W<D VH :j3ctT>* VL (D CDR gH^lJ-CfilC 

v^w<D VH VL CD CDR gsa?ij<^-ett-etbgmu:^c V mm^^— K-r-s 

cDNA ^It^L. fc Vm^(7:> CH *5 j:t>*t h^ft:© CL Kt--53t{K^^#-r 
^WjWmmmmm^^ ^—K^tl'ethWA\^Xi: hm CDR ^^*n:#:^^-<i^ 
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igGU igG2. igG3, igG4m<D^J^/^tJ-:fv:y(Dcm^7()m^\^\^\ 

Fab (i. IgG <75 t l^iy^mi^X' 2 :$:<D H LTV^^ 2 0(Di>?;:^/W:7 ^ Kig 

^(D±u<D-<-:^^ v^^^mmy<^<4 i^x^mi^xmhtitc. h n *$s§iRij 

r -v^it'e^{-if A-f-^ J; «9 Fab. scFv ^<D^#:iif>T-^ :7 r - v^^Stc: 
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■^mn(0 Fab {i. 1175 itL^n xyl^ «J >'^'fb#^6^^n KDR l^^M 
LT^-S^ir/i^-et^o ^fcfi. m^i^(D Fab »f>H-^='— Kf S DNA ^0M^ 

^ife«^fe5V^f**:^^tJ^--^A-r'5r tfcij; ip^m^-frx Fab SrMjt-TS::^ 

Fab'f*. _h|B F(ab')2(^t ;xv?r^(Dv^;?!>/w:7>r K^-a-^^I^Ufci^^^^a:^ 5 

:^^m(D Fab'f^. 1175 v-V y ^^mYbil^Mfi^tn: KDR ^#:^5g7C^Jv^5^:*- 

^-<^5^^-^j[^^^#^fc6v^{i*^^i^'^^Ai-'5^i{;::J; O^m^^^. Fab' 

F(ab')2 (i^ IgG (D h ^v'^^CO 2 jScDi^;:^/^^ ^ K,1$'^(OT§|3^^^ h U >^ 
>-^T-:5^)!|? bT#^>nfc. 2 o<D Fab M:^;^^ t Vv>|fP5^-e^^ UT^^^ttfc. 

i^^^^CO F(ab')2 «^ 1175 {i^n i/i/y Vg^-f^MfltlfeT: KDR ^^Sr h y 
^-MbT^Sr ^fc:«. F(ab')2B'r>t^='-K-r«> DNA 

scFv {i, — VH ^— VL t ^ai^/i-^:7^^ Ky ^^jj?;— (i^JlT> P 
i") ^fflv^TiSl^bfc. VH-p-VL /.ev^L« VL-p-VH y -^7"^ K^^-To 

P>^T*^ffl ^ ttS scFv (d-g-^nS VH *3 J;t>* VL :z^|g§^<D 1175 fe^P v^^ y 
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7^mm(D-scFv it. 1175 {4^ci i/^/y kdr ^w-^^m-r^^^ 

^-/y Y—^X, «9 VH 43j;t>* VL ^=1— K-rS cDNA ^^#L, scFv 
Diabody *n;J!^|^'g^#^tt<7)PC^fctt^/^§ scFv /5S 2 ^W-^m^i^fdSfi 
^^m<D Diabody ^^BJ(7) 1175 fi^a y >'®?'fti#m6^^TL KDR 

VH *5J;lj^' VL K-rs cDNA ^IR#b. 3—10 ^SO/K y K y — 

^ir^-rs scFv ^=1- Kt-^ DNA ^ DNA ^w^^mmmm,^^ 

^^^i^'^^A-rS ^ <^ (Cct «9 Diabody «r^3^^i±-. j^itt-S :itt^-^^ So 
dsFv fi, VH :io J;t/ VL '^(D^tl^'fh 1 T % J ^ i^a^i-g^ 

-r ^^Hkmz.mM't^T ^ J m-^Wa. Reiter e> (J: J; 9 ^ ^ tLfc>^& [Protein 
Engineering, 7, 697 (1994)] {CltJ&oT. ^^$:<D3t#:#|it^PJ}cS':5v>-r]^iR 
<i:^i^-e^5o dsFv {C-^^tLS VH VL {± 1175 fi^ai/ 

*^ig<^ dsFv fi, 1175 f4^n'>^-y ^-^-fl-^^S^^ KDR 
-i'::5^y K— VH *5J:tJ^ VL k-TS cDNA M^^^^^ffl^^^ 

\f^tMm±m^mK-r^ :it\^x^ ^^^^^ z.tk^x'o mit-r^ ^ t a^x*^ 

So 

CDR ^-^tf-<:7"^ Kfi^ VH *fc(l VL O CDR (D^i^?^^ <bhl ^^m±^^A/t? 
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:^mm^ CDR Sr-^tf-^-T'^ Kfd:. ^mm(D 1175 {i^n V V ^mit^m^iji 

KDR in.i$i(D VH *5 J:t>'.VL O CDR K-TS cDNA ^=jt^b. ^ cDNA ^MM^ 

X-^^o CDR ^-atf-^:/^ Kf*. Fmoc m {r7 ;V:^V==~;V:^^fVi!r^-yiJ 

tBoc m ix-'f^jvir^^yij jva^^-jvm fi:l^(n>\\^^^^mz.i:, 

7^^PJ(7:) 1175^i^ni/:xy KDR^#:*fc:(:i^(D^^ilf>t}i. 

■:^^m(O^W-(T^mMW-\t. *^PJco 1175 ^i5=-n v-^y ly^-WlM^^^ KDR jji 

AWm (1994)) ic:J:f9^^$ii:§r:i:{c:j:«9Mitr'5^<^;^s-e§r§„ 

:^mm(D 1175 {4^ CI ix^- y ^/^^^ffc^^^fei: KDR fei:#:^:^c{i-^(^^^ 
»r>ft^=i-Ki-S DNA ^-^^ii:fcV^||^W^^-K-rS DNA <^ag^$^i:-C 

af5^=-x#6<]^v* J; o T ^) mm-r^ :i ^ j^^-e ^ § „ 
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tit^mm± (1996)). ^:rc^4/^-r n-^y^^/, y'lyy^'-y^iyfiifa):^^^ 

^ :/^(J^(^in:5^5^!m^J (i^^^Eirfetl^Jm;^^. IS«m{±J)ig«^^%l: 
(1982)) fj:t':d^hifhti^o m:k.l-£. y -^^ iy:^ tiTii^^^^^-^^:^^ 

t b-r ^^i5^ — in^^r^x 2 (hIL-2). b hll^^-s'^ n ^'r^i^^io^— 
(hGM-CSF). fc h-v^n^T— i^=in^— flMH^ (gAT. hM-CSF ^ 

^tBi-s). t h-Y i/^— t3-r dj-^- 12 (hiL-12) ^Ti^feif fjtL-So ^fc^ ism 
5 cDNA icm&m^='— K-r^ cdna ^is^^^^. wn-^tjci^^^^— ki-s DNA ^ 

1175 ji^n iyv;^? y V^-ft; bfc KDR/Flk-1 t tt^^K^^^^ ^ OJ^-^^Pl^-f 
^i\:^mt LTf*. 1175 i^^ni^l^t^^J l^mitL^ti KDR/Flk-1 (Cj^-TST^f^ 
-fe>'P5. RNA $jSV>{i DNA, if^^ji^^tC^f 6^^^fc:{*^Otit1^if>lt. 'It 

n^ma^^ \z.nir s r ^^^-^ v ;^ rna ^ fc f^i dna. * fc -5 ;^ y - 
t.tc^ :^mM<D KDR/Flk-1 <D 1175 y >'^>fb^pja*-r6i^ie<^: 

UTf*. KDR/Flk-1 (D 1175 {^(D^nv'i/oy >'^{fe;<lrPJL«'r5^#:*fci{i^<D 
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^#:^Jt: KDR/Flk-1 (O 1175 ^(D^uiy-y<DV ^mit^mM'T^i^m^^'t^ 

UTi^. KDR/Flk-l (D llTSfiO^Pv-^/^iSy ^^^>ft:LfcKDR/Flk-l KM-t^^ 
n^M^^<DW^^}i^K^-t^mM. KDR/Flk-1 (D 1175 iiL(Df-n ->'XD ]) l^mit^ 

1. 1175 iiL^ P v-^^;OS y :^^^t:^ t^f^ KDR/Flk-l t^lj^-t'^'ft^fej^^^oM-^^lg. 

#-r^^^j3 KDR/Fik-i o 1175 ^it^P v^^^<D y :/^-fb^#m6^{;iP.§.»-t-^ii> 

1-1. 1175 {4^ CI e/:/ y lymitmm^^ kdr fei:#:<^W3tfe 
(1) feti^t-rs-^:^^^ KtDgi^ 

1175 {i^n V y ^-^-fb^^etjgi: kdr ^^(i. ga^J#-^ 7 Ij:^ Ufc KDR/Flk-l 

o:>T%ym^m<D 0 ib<D^ 1175 {ic^^P ;^:/^'^tP3Si^bfc 5~20 ^^<7)r ^ y 

W^iJtS^^?'^'^ ^ 1175 {i^n v-^'Jdtg^-r^r ^ y^^^sy >'^Yti^t-rv-'^^ic/^o 
5o ^(DX^ti:^m<D^-y^h' tl^X. KDR/Flk-1 <DT^ ^mm^^lO) 1171~1180 

m^(Dnmi(D n ^m<i->:^'r--( ^^^ma L-fcsa^u^sr^ 1175 {4o^n v-^^as 

^T'^Kf*. [Kitas EA et al. . Helv. Chira. Acta, 74, 1314 

(1991), Bannworth W and Kitas EA, Helv. Chem. Acta, 75, 707 (1992), Kitas 
EA et al. , Tetrahedron Lett. , 30, 6229 (1989) , Kitas EA et al. , 
Tetrahedron Lett. , 29, 3591 (1988)] \^^0.m^^^^^Xm^ 
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(2) 1175 itLf- u->lyV l^mit^m^in. KDR 'J ^ o —rji-tn.i^<Dmm 

and Lane D, Antibodies: A Laboratory Manual, Cold Spring Harbor Press. 
(1988)] (^T. Antibodies: A Laboratory Manual .bBSffii-^) ^{c:|B^<D— ^ 

jV ' Y ----^v^T^i/ (keyhole limpet hemocyanine, KLH) , l> i^jk^t 

^Whx.. '^A^\~l'^-^^x\x 2oo~ioooMgx -^!>;^-e io~ioojug ^ i tufefcf? 

KHdE-iyj^^j^iXW ^ K (MBS), i^/ViJ'/VTyUv^'t: K^ffli/^-Cft5 :i^y6S-e^S„ 
T V? 3. >- K <fc b -C >^ n ^ Kc^^^r >- b (Complete Freun d' s 

Adjuvant) ^tcn. /i^^YkT/^^ = Ay/l'.J: ^ B fl^M 17 if ;5Sfe{f f^^L 

So 3~io BBi^:^^^mmmmwmmh^\^^i~immm^^mihLU ^ 

fo^jfiL^t^^— bTSiJ^^ii:. $^,{c^z:tn:^t b-ctf;^^^^'. mm. -/h 

ffiv^fc»#fo-r A/i/np^y ^-jd^-rs^^:) ^Rjt^^'ittcm^mmMi^fc:^^ 
-efc§ mm:^mnmm (EusAm)- ig^*i^fij (i976^)]o 

hydroxysuccinimide, NHS) ^ f^^'iti^fc'^y T ^^^-^ iT-^t^^J^'^ 
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r/V^iXT • (Amersham Pharmacia Biotech) ^±M'] -^^(0^^^:^ 

mS-f^^i\^:fy 9 J» (HiTrap NHS-activated column, T 

trtt 5 i ^ «fc ?9 . ^a{c^j[^-<:7'^ K h H^^-t^-^s y u — t->'^^#:^^t5^i- 
^ Kfe6V^{* 1175 -fi^n y v^-fl^bfc KDR/Flk-1 h1l^'^-^^\^t^^-^t^< . 
1175 fi^n y >'^^b$tb-CV^^^V^ KDR/Flk-1 i: ^^^-g-'T?^ ^ i 5 'fefetf^tj 

-g-^tb-ci/^So ^r-e. (1) -r^si^bfc^imfflc^-<:7'^ K<bi^CT^ y^ga^ijtc 

^{cj: 1175 {i^ns/^/^sy >'^>^t;^g{tTv^/^v^ KDR/Fik-i tjMi-^in:^ 
J^-a^i-S) ^;i&7-t.lcS^'a'$-ii:T^t, 1175 {4^0 ix-^-y :/^>fb<|^^^^ KDR :^ 

(3) ^ / ^ xx—'Tfvm^cowmi 

'^^'^y^ (BALB/c P3-X63Ag8-Ul (P3-U1) [Kohler G et al. , 

Europ. J. Immunol., 6, 511 (1976)], SP2/0-Agl4(SP-2) [Shulmanet M et 
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al. , Nature, 276, 269 (1978)], P3-X63Ag8653 (653) [Kearney JF et al. , J. 
Immunol., 123, 1548 (1979)], P3-X63Ag8 (X63) [Kohler G et al. , Nature, 256, 
495 (1975)] fj:t\ -f^^-lfhD (in vitro) T'iimWti^^#Mtt^J3aT'fetLfi 

(Antibodies: A Laboratory Manual) ^;I^^§V^, ^fflJiaHj-a^Bf* Tie: 2X10'' ^^±(D 

Ui^m^mS^t'WUmmmtm^h^m (minimal essential medium, MEM) &5 
V^^i PBS (phosphate buffered saline) t:?5fe^ bfcO^Js =^'f'U>'i!f }) ^ — 

/i-iooo fj:if(DmmmMm^i^^i]ax.. mm^m^^^^t^, m-B-mm^ hat mm 

llEnmm (RPMI-1640 itHatC 1.5mraol/l ^^/]^^^^^, 5X10-5raol/l 2-p</^;^7:/h 
:^i5^y— /K 10/ig/ml i^^>'^'^-^i^>':ioXU 10%^ i^mBskm (PCS) 
fcmi&) 10-*mol/l t /K=ar1^:/^:/, 1.5X10-W/1 ^ 5 i; tl« 4 X 

10-w/i T^y :fT ]) y-^MK.tLmm] i'^mm^'^. 96 "Kz^u— hic^abxtg 

2 |lllb«9 5gb [1 Hlgfi, HT J^itil (HAT T 5: 

yiT'xy ^Srl^V^yc:^j^fc), 2 mSfi, jES*M^^ffi-rS], ^5eLT§iV^^#: 

'(ffi<Dig:j?)e,ttfc^5 0Sr ii75{4^c3e/^^y i/^-fb^i^^fit)^ kdr ^^*:m^xA-r >^ y K 

■7'y;j^^J'>^ (Pristane, 2, 6, 10, 14-7" h 7 P« ^/^-O'^J't':;?? :/) 0. 5ral ^HI 
ll^f^^-^L, 2 MW^Wbyt 8~10 m'^(D-^^y^^fz.\%%—Y-^^:^\^. ±I2-C' 
#e>tLfc 1175 ^i-^^oi/^- y ^^'fk#m6^*nC KDR :/ y K— ^« 2X 

10^-5 xio«^EBflg/E6^0|gf^}e:?ilt-f- So 10~2l srm^l:v^Y:;/y K— ^{iiK/ic^ 
^bi-^o K-^e7;^;O^p5 07K^M^b, li'L^i^il, 40~50%l& 

fp?^^T iJ' ^ J; -54^|ff ^ 7" y /i-^efc^jfe. DEAE-fe :7 7- p 7 .A , 
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':rn'r^y a :;^7 7^*>5v^fl^r/^^:7T-^' GSL2000 (^fe-fk^xH^tM) (r>ij=7 
J^f:iE^m\>^X^ IgG feSV^{i igM iiir$>^|H]i|XU iJ^ 

280nm •^(Dmt^^ «5 ^ttj-rs CI ^ :5„ 

1-2. 1175 {49^ni/>'}eiSy ^^^>fbUfc: KDR/Flk-1 t;i>?j-raif 

P£Wi-S#»»*3j;t;?KDR/Fik-i © 1175 ^/^-t^) y ;x^Yb;^#^6<j(c:pj.wi-'S 

±^ 1-1 •ri'^hi\.tzMiW-h KDR/Flk-l ^^?^-rS»^^V^T. 1175 {tL^niy 

=«r#:6^fc{i, KDR/Flk-l ^^mi-S^J5a*3<fa«/'^fci(*t^^|*JiS|.^^^ 

feT:#:i: KDR/Flk-1 (Djjt-^^, y i/^-fbO^^^fcfi^Jfl^J?^^ ^-146^ 
^fc(i^*6^{3:li-<;5 r <^ {c: J: 19 , 1175 {tL'f-x^'yiyii^ V i^m^t b/c KDR/Flk-i K 

^mmMt bT«. KDR/Flk-l ^^^■f-'5^i}a<??i§*^{3:j!?n;l-5 d ;dS-et <5 
Mib-g-^i. se®. itfe^. e^-f/i-^. llflJia5^.c^;ds^Jf e>tL5o a^-i^^ 

thxit. mm^^-^ ^—^m\^^f!imB^mwi^m-r^m^ cproc. Na 
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tl. Acad. .5ci. USA, 92, 6733 (1995) ; Nucleic Acids Res. , 18, 3587, 1990; 
Nucleic Acids Res.. 23, 3816 (1995)] ^S^if ^ ^ ti)^-^^ 

y^ijmt^^^fhMo ^m^mm'^mtx^xk-x^ fi^o^^po^^^e^jziy^;^ 

(O^W-^'i^^^-^f^^iks W^^nts VEGF bfc KDR/Flk-l|i3^|ffl 

^^^(DV^-rttS^fflV^•rt> J:< . JiiiBbfc: Fab, Fab\ ?{ah)^fi:}£(DmWmn^m 

7« V hom^-a-t^-a-x^ cfcv^^ds. mmt&(o^iy k-t elisa ^tf 5 fciC)(cft, 

mm^-^iii^^^^^^'r^'^y^^—'rj\-mmm-^\.^\ mx.\t. kdr/fir-i 

^ai^i^v>^m^mm^in. kdr ^i^^rcit.^(Dmi^m}i t(Dm.^'kt>^7!)^hifh 

96 b K 1175 {u^n iy:/ y ^^m^hWrn^in kdr ^^^^-a 4°c-c— 

mMmi'Xm.m^^^o m^^^. i%^skmrjuy'^>^^'^t?PBs^M^x. m 
m.x 1 NFr^#g \^x0mm^mm^yti v^-t^^ p b s xmw^. vegf ^-^^ 
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ti:\i^mMX-^m\^tc KDR/Flk-1 ^^^mi" S^fla<^^Jjattfcb^S^^?i blfc^tC, 
VEGF *D J: X/n^!l^M=tmM L X KDR/Flk-1 ^mmt L^JS $ -grS „ j5fe#-=^ ^ 
MCl^^ bfd KDR/Flk-1 1175 iil^u-yiy V ^-^ili^^e^^ KDR ^#:<^ « 

m(D:^\i° h—y^mm-r^i7ii^mx.it kdr/fir-i (D^j3Sj5i>^^i!s^^,iii-^tit 

KDR/Flk-1 ^#:^fflv^-t^^:fe^^HlJJg?fet^:j;^9^alJS■f-^o nflki^M^mn\^fj:\^^ 

m^(D KDR/Flk-1 (D^^^m.tmk^n^wmvtlm^<Dm^m^m'^^^^^■r^ 

1-3. :y ^ T^-rV ^^{C J; 6 1175 itL^n xylyti^ ]} l^mit i^fc KDR/Flk-1 (C^i" 
'SWf&'fHji^-i^cDJiig'^^ia^-r J: KDR/Flk-1 1175 -fi^n t/>'(D y >- 

:^^m(D 1175 {i^P v-i^^JS y V^^^l^bfc KDR/Flk-l {Jl^-f-Slt^^S^^^^cDJi^ 
-^^PW-f 1175 iiL^niylyTi^V lymitVtc KDR/Flk-1 (Dm^fHUi^t 

^^m^m^^'f-tcDm^^. X m^^eMW-^tin nmr ^?iff^^if<z)tt3t^tifi-J;^# 

^jtLfc^jit^ ^ {d. t+^^-bOv'?:^.!^— v-g i/^^ToT KDR/Flk-1 O^ffljj^rt 

KDR/Flk-1 <^ 1175 iiLf-x:ii^:^(Dv :^m^t^wmm^mwi-^m^i-i. 

1175 ^;6sy ^^^b$tt;5^o^^^^:/^-:^— 1f<^1tat^> X i^^ra^^W^fcf* 
NMR m^^i: if{c j; J; 9 # tty^M^ 1 1-, t+#^±(D ^^^^u 

^Wim^ir^iM^i^l^. M^it, Insight II/Modeler (Accelrys) i^S^V^^jtL^o 
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(2) ^:^y<-^n(7)iLi^mm^hv ;ffi^ri^^miL^^mir^m^ia-i. Mx.fi\ 

Cerius2/LigandFit (Accelrys) /i^^V^btLSo (3) ^5? ^-^-^i?" ®(^lz:#:#3t;iSt>>6^ 

i)^ H ^ :^^^mir it., mx. it . Insight II/Aff inity (Accelrys) , 

GOLD(CCDC). FlexX (Tripos), DOCK (Prof. Kuntz) ;OS^V^bi^So (4) U :>5f K 

it. Insight II/Ludl (Accelrys) -d^m^hfl^o 
±mxm%\^fcit^mit. mm 1-2 (D:^^^:^ y^- Vi^;^&-e^bfcT:y-fe^^ 

2. 1175 fe5=-t3->^y ^-^^fb^Mfi^fei KDR KDR/Flk-1 Oit^fejtOPA 

T^^B^T'^^ ^tbS 1175 -la^n Z^l^i)^ V V^^-ft: bfc KDR/Flk-1 jC^-TSif ^-fe 
^:9'^(?5^'a'^l5i.#-r -Si^K^/cif* KDR/Flk-1 1175 v'>'(D y l^^it^W 

mm^mm-r^mm^. KOR/pik-i o'lti^^^^Raw-t-^^^. »Jt5itfc-5v> 

(1) FLC--y <b KDR/Flk-1 (Dl^^<omM 

KDR/Flk-1 ^WM^^. ^TLi-t NIH3T3-KDR [Sawano A et al. , Cell Growth 
Differ., 7, 213 (1996)] ^ VEGF "CflM UT KDR/Flk-1 ^?£t±>ft: L-fc^dM** 
tti^^^P^-r^o PLC-7 PLC-7 SH2 -a^jjli** GST 

s h'7i^:^y=^y—^) ^ plc-yC ^i^'iS SH2 Kp«-r v^Sfe-^^a^ 

. ^/i^X- y^'i'^e-T^^y a v^— (Santa Cruz Biotecnology Inc.) M'] 

PLC- 7 5 V ^{^ PLC- y SH2 K7< ^ l^^-^mt^^^ '^^l^mMi^:, If — 
{Cj:«9:9-itbfcm{C. ^ KDR/Flk-1 ^^MV^fc:-ri^y rfe^tt 
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<?)'KDR/Fik-i (Dm^it^-r^o utjii^^muvtcm^i^. ^mijmtit^ 

l^X:^mtt^m'P(D KDR/Flk-l (Z)»;5SM^i^bTV^tb^f, in vitro X'UijiWi)^ 
KDR/Flk-1 t PLC-T/ <^/^'^^Pa^bTV^'5iV^X.'5o 

KDR/Fik-1 ^mmvx\^^^skmp^mmmK.i-£. mmsk^ps&nm^ii 
fc*ffl/ia,i:?iAb>fevN^)3S{covNT. VEGF izx^nmi^tzm^mmt^mm^mm-r 

mtt^l^tim^. :fe^Wi^^^ov^T^ KOR/Flk-l *T:#:^ffii/>7t^iNy7''n^;/ h 

^mn:^<^'p(D KOR/Fik-i oa^^jtiij^-rso ^^ni^^^^Abycm-^tc, 

^aABt^W:iS?bT:fe^et|^i^«f <^ KDR/Flk-l <D»;6SMii>bTV>tl.f^, in vivo 
"e^^{*;0> KDR/Flk-1 PLC-7(D;fg-^^|5aWbTV^S<^V^x.So ife^itPt-^-TA 
/y^'n-/ h(i Antibodies: A Laboratory Manual ^OHiKfCffiifeOZ^f^-etf 5 

(2) FLc-y V >mit(Dmw 

VEGF ^M^{c:pML^c«tt{±i^^(CoV^-C. ^ PLC-y^#:tc:J;9 PLC-y <Sr:fe 

n h^n^\ ^m.nMm^(0 y :/M'fbbyh PLC-v <D»?rlt^-f-?.o 
Abfci^-^lc:. #^^^AB#<ti:b^bX:^^»i^4'<D!J v^-flib:rc PLC-y 
^^>b-cv^tl^i^ in vivo PLC-7 <o y :ymt-rt^i^h PLC-v (T)?^!*^^^ 

(3) MAP =3f if ?£t4^bt^P£# 

(1) i mmi^ vxmifii^^mmi^izmA x.tisk^i^^mm t ^Ai^f^i^^mmn)^ 
^ VEGF mmm^imm bfcM^At^^^{^:ov ^T. v i^m<t map ^jd^^e^iT^c 
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tnmw^^Avtcm^i^. ^i^xmtitmvxmmp^(Dvi^m^ti.tc map ^-r— 

•^(Dm^lim^i^l^Xlf^mt, in vivo -e^^#:;dS MAP ^•r—^(DV>mit-t^£i:)h 
MAP ^'^—^(D^mt^m.^ bTV>6 ^ V>x.'5o 

(4) immM(D[im 

OV^-C. VEGF xmW.-f'^m^'^^^'^'r:^^''^^ V i^l^ (BrdU) ^mMl.. VEGF $ij 
^ BrdU ^#:-e^#,-r ^ ^ ^ j; 19 . fffcic DNA 55^-^^$ ttfclJB^^^^fflfSo ^ 

in vivo Xmi^i^Jb^ DNA (^'^^!fet■^J;t^"^«^i?^^(^->:^^•:^/^^^5§.^ LT^^5 <b V> 
X.5o fc5V>{*, BrdU PH] ^ 3; i^^-'^M UTJ^^ LTtf/cfC-^^ 

^titmi^XMliMm7!>m(i^\^X\/^ntt. in vivo Xmiffii^lb^ DNA <D^0!Z-rti:i:>ib 

3. 1175 ^i.^ u y l^m^t bfc KDR/Flk-1 tcM-f-^'lf ^Kfej^^^c^M-^^PE 

7^mm(D 1175 {i^n v/:/;^^ y bfc KDR/Flk-I Id^-T ^ff 

-a-^PJ.Wt-'Si^Sx KDR/Flk-l 1175 {i^ni^:/(Dy :/^'fti^i|#M6^{c:|SM.^i-6 

KDR/Fik-1 (Dmmmm^'f-(D^^^mm\^. mjii^mm%:mmi-^m^-^ 
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(1) :^mm(D 1175 ix^-^s y ^ymitl^tc KDR/Flk-1 {3:*J"r<5'lt#'e^:9-^ 
MIB 2 J; »9 . :^mm<D 1175 f^^n iy>^ y >'g^'ft;#^6^^ KDR *iT:#:tt. KDR/Flk- 

So 

•^ti. shLm\^^mji^tsiif(Dmmm^:i^iif^mmmM(Dmn^mM. kdr/fir-i 

/SSm^T-feSfcfe. 1175 <i^ni/^^y >-m^b#^6^i7C KDR KDR/Flk-r ^ 

VEGF KDR (Dit^^j^^|Sa^T'tn«. t NtC*5JtS®^M^tDti5it. 

(2) 1175 itL'f-ti^y>-AtVl^m\:,\^fri KDR/Flk-1 iei^f^Sif ^'jSi^r^-^O^-^^Pl 
#i-5#»®*fc{:iKDR/Flk-l 1175'f4^ne^>'<^)y >'^^|-^#^6^iCi5a$-r-54^ 

nr^tt KDR/Flk-l ;^^af<D. KDR/Flk-1 <»: VEGF i: <^?&'^^[?aW'f S#?^. 2) 

1175 iJi^n>»^sy ^^>^t:ufc KDR/Flk-1 (cM-TSlf ^fei^5)•■7-<^^'a'^|a*-r 
S#^*fc^* KDR/Flk-1 (D ll75fi^n$/;/(Dy :/^^b:Sr#^6<3}e:ia^i-5i^®«. 



28 



wo 02/29090 



PCT/JPO 1/08684 



fr^/^7<:5f^XA(D VEGF-KDR/Flk-l coff ^^H3t(D|a^^J. Tt!:t>-ibmmmMm- 

1175 i&:^tJiiy>^^v>m^ti^tc KDR/Fik-1 \:iM-r^^m^m^'f-(Dm^^m. 

^i-?>^M'^t^it KDR/Flk-l 1175 -fS^cz v'>'<^ V >'mt^^m^l^\^KWir?> 

xmmir^(D7!)^m.^ uv\ 

m. m^imm*^^ifhti?>o 

^woi: vxm^^xmmx^^. 
t)-f^j\^n. m:m. m^. m^mm\^. -^v^m. ^/3*&^ -^i^^-v 
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(3) sk'^m±(D^m^m 
mB 1-1 xmm:^titc^mm(Dj^m^. v^^m^t^titc kdr/fir-k i-^ce:^-;^ 

it. KDR/Flk-l :a5^tt^bbTVN§r ^^Sr^t-fciC). ^^iHSfi^il^-r^ c: <b j; 

jfc.^ff^^S:j3::^|F[J{i^;^tb|-r^^«i:/5S-e#So ^mmmm^it. Antibodies: A 
Laboratory Manual ^0|li^»JCia«i-5^ife-efT ^^itii^X^^o 
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(4) VEGF-KDR/Flk-1 (^^-^(Dtf fg{Rji^[5i.^-r5;6^S;i)^(DflJ^>^fe 
^mi^M^^Mmi^. l^J#>^#:(-doV^T VEGF-KDR/Flk-1 O^Olf $g^HS(DP£^^ 

:^mm\'ii. :^^m(Dmi^-^^. ^num^n<>x\^^^ kdr/fir-i (o^^i^mx^ 
^:Lt ^mm &L-r(D:^^-vmmmi^w^mM-i!>> vegf 

^{^#^6^3^ KDR mm^ X ^:^mmm^^^n o o mKm^ x^^^^m-x. v 

m}C\^fz. KDR/Flk-l bfo^SoT, ^@^#iW^iS#bfc-^r>;^jkWl^ 

^{^:*5V^T VEGF-KDR/Flk-l (D^Oif ^^^:6S|5£^ $i^TV^5 irftJ^-TS ^ t 

H 1 KDR/Flk-l (n> 1175 {&<D y >'^'(b^n v'>-(Cij#M6<3^.eirC#: (iiCT. ^ 
PY1175 ^^h-r^^ «:fflVNfc-r 5/ «>«r O^JiSl^C) 1175 

n i/i^^S y i/^-fb Ufc KDR/Flk-l OMta%^i-®T'fc5o ^ lA IS^jfe/O^^j^^M 
KDR/Flk-l (Wt), Y1175F. Y1214F, Y801F KDR/Flk-l ^ISm^-tirfcrf^ffl 

MSS31 <^J^0J3a*6fcti^SC)-l' A y :7^^n 5/ h ^:^i-o # I/— ~ VEGF "Cf Ij^ b 
?^^;6^ofc^Jia. VEGF "C^J^ Lyh^i!S(DM:^-efc 5o ^ IB 
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NIH3T3-KDR. NIH3T3-Flt-1, HeLa (D^^^SI^(DBfll^^li}lW^<D 4 ^Zf ti h^^ir^ 

-itmmi^^j^Tb^^timm. vegf, bPCF, fdgf, egf i-3i:^fi^ti'r?mWi\^timf^(D 

^^-efeSo H ic mn:^-d^hyi M^^Mi^^« (HUVEC) ia^u^y hmm 
sk^\Hmm (ratSEC) (D»ttffl^^<D-r i^y 5/ h ^^-To -itmmi^fj::^^ 
ofc^flS. VEGF, bFGF. HGF fi^tb^tbT'f Ij^ bfc#.faJ3SO,^mT'fcSo H 1A~C 
mth K±mniji PY1175 ^^2|£^^v^f;:^ Ay y h , "f^f*^ V >'^'fb^n >>- 
V^TLft: (4jlPY^7l#:) ^fflV^fc:-r A / -/ h . T^Ji^ KDR/Flk-1 ^#:^fflV^/c 

KDR/Flk-1 (pKDR/Flk-1) 05/^:/ K(D^iE^:^ L> T^f* KDR/Flk-1 (g B U 

M 2 Hf* KDR/Flk-1 ^^^^-lirfc MSS31 ^ISfCl^ant^ in vivo T'<Z) KDR/Flk-1 
t PLC-y O^-a^^^-rm-tJ-feSo Wt i-i^m^ KDR/FIW-U YUTSF fl Y1175F 
M KDR/Flk-1 ^|im^-ti::rc*liJ3Ss -fi VEGF -C^MUJfej&^oyt^llg, +Ji VEGF "C 
^MUfcim^tL^tu<DtrL KDR/Flk-1 fet^- J;-5:fe^«tl^i^tc:ov>-C. ±^{:i*n: 
PLC-r^#:, Tm-i-in. KDR/Flk-1 ^i^^m^^fc4 J^y h(D'^W:^^-r. ^ 

m-i±m-^ PLC-T/, T^{^ KDR/Flk-l CO/O- KCD{4fi^^t-o TCL fi, MSS31 Iffl 

H 3 mn PLC-y <D SH2 KDR/Flk-1 (D in vitro -e(^M#^^-t-0-e 

h^o GST fe6V^^* GST <tS^(7)|ie®0 SH2 ^^OSJ-a-^SK t NIH3T3- 

fc GST fe5V>Ji GST ^# SH2 :^<7)iilS'a'®e^t--oV>T. Ji^li^n KDR/Flk- 

1 ijii^. rmnin. GST t7ii^^m^^tc4 j^yyuyh (om^^^-f-o vegf -e^ij 

rnvt^-^^-ofcmm. vegf -ewufc«(7)^)la^^ffi?^^ffiv^fc#'a'Tfe^o 

iE.:A^h GST, GST-PLC-Y SH2-SH2, GST-PLC-7 N-SH2, GST-PLC-y C-SH2 i^fflV> 
tc^X-h^o ^mt±m-i KDR/Flk-1> T^(* GST fe-5V^^:i GST SH2 
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4 >'(Dm^-W&M(7:>^^> h^(DiiLW:^^i-o tcl (i, nih3T3-kdr (DmMi^mw<DJ^ 

H 4 mi-t PLC-v O SH2 Kp«^ KDR/Flk-1 <D in vitro -C(DU^^^-rmX^ 
h^o GST $>§V>}* GST tm>^(Dm&M'^ SH2 Kp< i^(DM'g-|fe«<^ NIH3T3- 
KDR <Dm^i^mW^R}t^^'it. ^jV^^irl^T-7^=-'T^—tl'7^\Z.^y)M.m\^ 
fcGST fo-5V^{:iGST i:# SH2 Kp« ^ ^/(^ili'^IISK{^:ov^T. Ji^^fei KDR/Flk- 
1 tn:^. T^«^ GST ^fr^^ffi V Nfd-r A y i/n y h Oj^mSr^-To -ft VEGF -QM 
^L3fc/0^o/:im. +ft VEGF •T?$lJ^L/c,«omttffi^^^ffiV^fc^J'^■T?fc-5o 

GST. GST-PLC-y C-SH2. GST-Grb2 SH2, GST-PI3K N-SH2 ^^\^fzM^-(: 
feSo ^R](i±.^Ji KDR/Flk-1. T^ft GST fcSVMt GST SH2 Kp« VOil 
-^He^t^^-^V Kt^fiS^^-fo TCL fi, NIH3T3-KDR cD|fBJ!atti±i?^<^^ (T:7^ 

|^5llI{itn:PY1175fei:#:*5j:t;«PY1175^:/^Kt-J;^ PLC-y(DSH2 Ky-f^'.*; 
KDR/Flk-1 (D in vitro -e(7)^'g-(D|5EW?r^-riaT?fe GST-PLC-y C-SH2 h 
NIH3T3-KDR (OUm^^m^ ^V^^^/^':^^ Y ^nM\^XU.^>.^^fzM.\C GST- 
PLC-y C-SH2 ^^gf L/t O^:loV^-CC0. _h^fi^ KDR/Flk-1 ^W-. TmV^K 

GST ^f^^M V ^fc-r A y :/n 5/ h (DI^^^^-To - « vegf Lt'^jO^o 7t«. 
+ VEGF T'm;^bfc:^«<7)M^fi^l^^^fflV^f^l#'g'T*fe^„ H 5A |glf*:fe>6=»e)> 
^T'^U. '^■^^ IgG. ^ PY1175 ^#:^^Obfc»^. ^ 5B illfte;6^b. » 
JfeL. PY1175 Y1175 -<:7'^ K?r^:(jn bfcm-a-t^^r^trfc^o ^^Pfii 

^fl roR/Flk-1, T^f* GST-PLC-r C-SH2 (D/-^:/ KO{4@^^-r„ TCL 
NIH3T3-KDR OlffljgSlfim^gCO;^ iTT y 4 "7 J^f^\S) <D4 J^/ zfn h<D 

m 6 mitlji PY1175 in:#:^?iALfc^ 5/ hrl^^lfiLWt^^/^ffl^(C*5t-t5 VEGF {31 J; 

s»ii?i^>i5^~^/K7)|5a^^^l-|ii-efeSc :fe;^i^e>fei:f2^(D?iA^.cb (vegf fij^/^ 

^5i:#:oaA^=e b (VEGF^M). ^^f-df^ igG ^^A (VEGF ^ij^gt) . ^PY1175tii^ 
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(VEGF^j^) (0^^<D^ %rd\i^^^Thhf€.mm.(Dn^ (%) ^^-fi/^:7T* 

H 7 lUfi Pyil75-THY Y1175-THY ^^fh^fhm.^-^^fc^\^— V\<^s 1 <*>C 

UT#e>nfc:W:7'y ^ KM3035 43 J; KM3036 O^j^bfc^y CI — 
H 8 mti. PY1175-THY ^@tB{b Lfc::ri/~ h^f^^U Ufc-<y 

5^ K PY1175 *5 J:t;«^:7'^ K YH75 i -e#^tLfc: 

KDR/Flk-1 (D 947~966 ^(D-^f^^Zff- V^I^Ui^X^hfltzL^-^^^^V ^ x^—i- 

jVm^'^ft.\'t^^-< -7^ V K— ^ KM3035 (D^Ml^tc'^ey ^ :h/l/^rL#:^'g-tfj:^^Ji 

y h-f J^y ^^rpiyv ^^M^X^ft-^'itfcm^. ABTS [2. 2-T>?y lf;=^ (3- 

fc'^^^^ir^^'y'yXh^o - 

B 9 VEGF -tr^ij^ Lfc NIH3T3-KDR jo J;tJ«=i ^ h a —jU(D VEGF ?ic^J^lfBj3S 

;0^?3*WMfctl?^^M^b. fei KDR/Flk-1 ^/^a— ':^/vt^;^4i:^fflV^fc:-r Ay:/n 
5/ h ^tf ofc?^m^^-rElT?feSo H 9A mitlin. KDR/Flk-1 ^7 iJ^ n--^;V^W^^ 
m^^t-m^X. m 9B mtttrC PY1175 ^ J ^ u—)~;Vi^W^m^^fzL'^^X-h^. ^ 
U—:y(D-\t VEGF -^'^J^LT'iTJ^ofc^^ffllS. +fi VEGF "Tr^lM L.:fe«0^:^-efe 

mum 1 ii75{s:5^c3i/^^(Dy ^'^^ki^Mtti-et'S^i*: 

(1) KDR/Flk-l <D 1175 iiLCO'^n^^l^oy P ^-^-fb^^M^^JtC^^ffi-C^ 5^#:(^f^Bi 

ia^j#-^ 1 (r^i-ga^D (fc h KDR/Flk-1 (DT 5 y ^ga^jo ii7i~ii8o #i?)<^ga 
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'^b$tL-CV^S@B^'J) 0^7"^K PY1175 ^'(l^^'^^ifebTtc K PYU75 ^ 

l^^mmi'X KLH t(D=riyi^^/f^\.{z.l^fc.h(D^^mtLX. ^-^^ 
^^m-t^^ t\z.^V) ^isim^m^o ^^-f hy^y^ms 9 A (HiTrap 

NHS-activated column, T-^'>-rA • :7t/^"^v'T • -i^ ^±M) i<l^Z^'^ 

K PY1175 ^mS^fbU. PY1175 T:7^^^^-;^;^i^;g:{^^L., #fetbfcin:jfiL?f 
^ii-rri:ic:J;f9 PY1175 ^fei-^ ia?iJ#-^ 2 T-^ $ 

tlST^/^iB^lJ (PY1175 tmil-T^ym^^Udi^, 5^niyi/;dSy :/^-ft;$tb-C 
v^/^v^SEa?lJ) <lr^-t-6^>^5=- K Y1175 ^it^^^.^. b 9 NHS tStt-ft;;*; 
yi^fcmS-ft^b-r Y1175 ry ^ =-^^—^'7J>^^WW:\^. -hIEcO PY1175 Ty^=- 

Y1175 T:7>f c^x>f— ;^7 7Aie:^-^$-ii-ri^#, 

KDR/Flk-l <^ 1175 fit^y :/^^t:^oiyi^(;i#^6t>'^^#: PY1175 ^rC^:) fctt 
^ If ^ U fc o J^c^ *5 , -7 l> v!. KDR/Flk-1 (GenBank T -fe # X59397) (i; 
PY1175 CO 2 — 10 Dga^lJ (Asp Gly Lys Asp Tyr He Val Leu Pro) i)^ 

1169~1179 #Jf){C#?5Ei-50"T?, ±M(Oi:^KVXmM\^fz.^ PY1175 
t h KDR/Flk-1 fmXt£< V l^mhi^ti-^ ^ KDR/Flk-1 %^^-C'#5 

(2) feT;PY1175jn:#:(^#^i4 

•^^>;^(7)|^^|[BJ!a^(7)MI^-Cfe5 MSS31 HHflS [Yanai N et al. , Cell Struct. 
Funct. , 16, 87 (1991)] _h|B^ife<7:)i^*^#-ei^# bTto ^(Dmm^^mW. 
KDR/Flk-1. iiL(D^n\y^^^'7 a^:=.jUTy^ly\Z.mM\^f^YinSP^ 1214 fSCO 

^Pe/i/tr:7ac:=:y^r7:=^V{Cg|febfc Y1214F, 801 ^(D'^ut^l^^y a:^=:.;VT 
^^VtJlffmUfc Y801F (D^m^m KDR/Flk-1 ^^.Tf J (# 

%M 1 #M) 37°c-c 1 B#r«^^-^fco ^ti'ethmm^m^'^ 2 pp^i^g^L 

fc^, itia^ 0. 1%FCS ^^t!^^jV^y=i^m^ — '^;vmi^ (DMEM) iCJ^i^LT 
12 H#!^j§^L. lOng/ml VEGF [Cohen T et al. , Growth Fact., 7. 131 (1992) 
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<^i2ictv:=e§o-c> VEGF mm^^^mm, sf-9 <Dm^±^i^^^y<]} i/;^^^^?'^-^ 
hi^yy^—i^xo mm i^timMK. t h vegf] lt 37X^x- 5 ^mmm ufco 

r <^«i . 3 h 13— VEGF L/^;d^ofcilfflJ!S(coVN-C. ^JBiiS^j^?^^ 

[50mmol/l HEPES (pH7.4), 150mmol/l NaCl. 10%i5^^ y ir n — /K 1% b 
X-100^ 5nimol/l EDTA^ 2%T n ^ Immol/l PMSF, 50mraol/l NaF. 

lOnunol/1 y h ]) ^J>,, 2ramol/l hV^J»} ■trfflV^T^JlS 

JittJ^^^Sr^^UfCo ^tl.•€tb0^3&ttffi?^^^:ov^T^ PY1175 t^:^^fflv^T-r Ay 
:/d5/ h^ffofCo liAI^CO-l' Ay >;/ hti, :icm [Takahashi T & Shibuya M, 
Oncogene, 14, 2079 (1997)] (7);^?^T=fto /Co PB#}31^ KDR/Flk-1 

[{k^'^J^5cUfcgEM#-^6 (ci^-t-SE^Jco^:/^ K (t h KDR/Flk-l <Z)r ^ y^SH^J 

— :^/^^c^^Jk^f ] da J: t>m y v^ft;^ n zyi^i^i^ [icn ^-^v ^ /wx (icN 

Biochemicals) |±^] ^ffl V^fc-Y A y ^ O h ^^yV^, KDR/Flk-1 iV >'Wtit<7:>^ 

m\z.:d>i)^t> hm^)^ gay :/@?'fk ufc KOR/pik-i ^-^tf y :/^'fkMe«^^tt^ 

n^^ttJUfCo ^(D^^^M lA 1^(31^ bfc/6S, 1175 W.-h^^ ^^^^r=7=-^^(Ofz.}b 
V l^mitX-^fj^h^ YH75F VEGF M^-e'b^lfi ^tLT'c^V^'DtC^ Y1175F Jg^ 
KDR/Flk-1 VEGF ^^AP bfcMt^^^tC^ PY1175 ifii^Xy^^^ Y^'l^mtH 
$tt. F^>g^^(D^iaaSl^T't> VEGF tC^#bT 1175 {4^n e^i/;^^ y :/^>ft;;S^^Jt 
S^lil/i^^ai^ttfcio ?fc*5^ ^ PY1175 ^#:-ef*^ VEGF ?:5^JP bfc^«T?<D;z^x^' 
}^^:dmtiiX^fc^ t:^^h. ifi PY1175 ^#:fi KDR/Flk-1 (D 1175 iy^<Dg 

t.fc. ^(D^n^yl^^-) — '^M^^#:T'fe5 bFGF PDGF ^^fr. VEGF 

S^^Flt-l, PDGF^^^. EGF^^#:^^mbTV>5«^ bX. KDR/Flk-1^ 
W^m^^^^^f^ NIH3T3 ^>fflflS-e$>5 NIH3T3-KDR [^^M KDR/Flk-1 (DftillClf^ 
^£-14(7) bFGF ^^W-i^^Xf- PDGF Sawano A at al. . Cell Growth 

Differ., 7, 213 (1996)], Flt-1 ^iSlte^l-^^ ^-frfc NIH3T3 mm^-h^ 
NIH3T3-Flt-1 [Sawano A et al. . Cell Growth Differ., 7, 213 (1996)], HeLa 



36 



wo 02/29090 PCT/JPOl/08684 

« (rtifef* EGF ATCC CCL-2) ^J§#L/to m^it^ NIH3T3- 

KDR 43 j-t>* NIH3T3-Flt-1 fi, 10%FCS, 2niinol/l l-^'/U^^^^, 40 fig/ml 

200Mg/ml G418 SrMbfc DMEM "C. HeLa Ifflfl^Ji 10%FCS, 2nimol/l L- 
40Mg/nil v'^/^^L/d DMEM ^fflV^-C^Tofc„ :^%<Djk 

0. 1%\Z.^T^^X 6~7 ^tt^^tLO y K-e$>^ VEGF. 

t h bFGF i:i-^^-=i-J—ly • ^fi^Ji (Oncogene Science Inc.)], PDGF 

B/B [niX^ (Roche) lij^]. EOF (m#l^tt^) T'$lMbfc^J3^ tpMb^.CV^g3 
J5a(^)#lfflJ!att^t|^{c•oV^-C. ^PY1175^#:*5j:t>mKDR/Flk-l^ft:, ^y^^^J-fl^ 

Tfeiay :/^'ft:;6S:^t±S$ttfc(^lc:^b. ^PY1175^#:-t?{i:NIH3T3-KDR^ VEGF-e 

1t{±ll?$§trcy ^^'fb^n v'i/^rL#:<bM^^'9s trC PY1175 i5T:#:{*> 1175 

y :/^'fb$tbfci KDR/Fik-i ^#m6t(viMa-t-^ :i t ti^^^^f\.fc. 

2 ^ PYU75 ^#:t^^V^f^:-f A/ 5/ h J; S i B y ^'^{b 
KDR/Flk-1 (D^j^HJ 

KDR/Flk-1 ^^mUTV^St MPF^«|^^|ffl^ (^^^-fb^W^BlTli 
M) ^5%FCS*5j;t>*#«iimia^^%»bfc:^^Jt% ( 0 Tfci^^^fcj^) Sfcf^t 
^.-pty^^r T-EG2 (HuMedia-EG2. ^Hc^l&i^^tM) T'i0« Ufc„ ^fc, 

{cF^^s-ft KDR/Flk-1 <^i§mbTv^5^5/ vrnmiLmp^M^m^^ y vmt^^x 

[Yaraane A et al. , Oncogene 9, 2683 (1994)] {ClB^cO^^tf^ilb, 
lOng/ml VEGF ^^tft a.— p« T-EG2 i#jft-eJ#^ bfCo ^:t^e?<^;NBIS^^:o^^T. 
l^m^ 0. 1%FCS ^-^tf DMEM tC3^mUT 6~7 Np^it^^. VEGF. bFGF. HGF [R 

T^KD • >-;^v"AXtfc (R&D Systems Inc.) ^] ^^^P bX^lM Ufdo VEGF 

Mb, ^5t:PY1175^^. ^ KDR/Flk-1 ^ y iX^^^i^^^s^^V^f^:-r A 
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>^^TofCo ^(D^^^m IC m^^TfiLfci)^. tn. PY1175 fet^T'i^t hB 

^mmskm\H^mm:ts^n9iy hmmik'w^j^^mcom^th. vegf x-mmi^tc 

^-a-tCcD^, 230kDa (D 1175 -fi^n U i^^-ft; KDR/Flk-1 Ox-^i^ K^S^tW 

1175 u -i/i/jis i B y vlg-fk iS:§:tt ^^t id^mU ^ tifco 

mmm 3 ^ PYI175 ^^^^^^ v ^ytrfe^iiaj^^^t;: J; S i B U ^^^-fb KDR/Fik-i <o 

t hTO^flli^l^^lffl/ja^i^^U. itJft^ 0. 1%FCS ^-^tp DMEM tC^mUT 6-7 
^WJg*^^ lOng/ml VEGF fc6V^ 50ng/ml bFGF T'^J^ bfc„ =i h n — /^(D^lj 
M^b/ce75^ofci5W^. VEGF ^IJ^^^ 5 ^^Ogajja. VEGF ^J^^^ 30 ^^.(DMm. 
bFGF 5 5>^<D«^^tL^'tbT-fe hW^^y— /l^T? 2 ^rHl^Si-^ ^ <!; 

{cj: HSLfdo @^bfc«^ 1%-r^jfiLtt^^tp PBS -e 30 i^my^ ^y^^-^ 
Vtcm. ^PYH75^#:^MV^T:$&^Miil^^^fTofc:o ^glttjf* 1/100 {c:#|l? bfc 
FITC IgG [;«; ^/^/V (Cappel) ^±m'] X' 30 ^Pfl^S^. Wi^ 

mwmmmi^^'on'ofco ^o^^, vegf 5 ^^(Dmmx<D^m^^i^is 

J:t>'«IC{- KDR/Flk-l (D 1175 ^iL^ti ^y:y(D V l^m'(t7!)mm^ntci)^. VEGF fij 

30 :^^(Dmf!^Xi-ihn^ 1175 ^5=-cri>'>'<©>; i^^ifc;{*;^tti$tt^^;6^oyto 
Lfc:;6SoT VEGF CO^J^td J: i-<*{c: 1175 'fi^av'^/coy ^'^'fti^S^jr Cl 
<DV'^m^tl-i-'m^t^h(OXi>^:iti!}^io^>^fc„ mWi:^\^ti:-/}>-Dfcmm. bFGF 
T-^iJ^SrUfdfflfi^T'f^^fefi^bn-f. :i<^ 1175 {Si^n v^V'O U vegf 
^M#m6^T*feofco VEGF -C'^JiS:^ 5 ^^<7)^;ia<^^fe^mi^^^^}c: in 
g/ml (^)^:/^K PY1175 «r^^?$■y:f^:^'a'tt^ Pk^^mm ^ thtio r(^J:5f-fet 
PY1175 fcT:^:^'/ y :/n 5/ h mfXfj: < , :^^ai^^^fc:«J; -5 KDR/Flk-l (D 1175 
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4 ^ PY1175 W^m^ <fc S PLC- y t KDR/Flk-1 (D^^(D^EM 

(1) »f^-e(^ KDR/Flk-1 t PLC-y(D'^^ 

MMW^i 1 (2) tmmi^VXTv'y l^-f/U^^-^iJ'iJ^ — S^^V^T MSS31 IffliatC^S 
M KDR/Flk-1 ^fcfi Y1175F ^ISm^ii:, lOng/ml VEGF T'^lMUfcio C:cO*fflil&*5 
J;tJ?3 h n— ^l^^ VEGF flJ^^ LJfe;6^o fc:^JI&(D^fflJ3Sttl±JI^S:P^ K 
KDR/Flk-1 ^#:^ffiV^T:^^itP^%3t®t [Takahashi T & Shibuya M, Oncogene, 
14. 2079 (1997)] tCfa^©:^^T-fTo fci„ ^fe^^*;|^i^{COV>T^ PLC- 7 fet^ 
CT5':^^-7^— h • ^^'l' tJ' y o i;^— 1± (Upstate Biotechnology Inc.) W ^ 
fflV^/^:>r 5/ h^n^ft-o ^(D^m^m 2 Ultc^ bfc:;6S, KDR/Flk- 

1 VEGF ■Vm^l^fcM^K(D^-^mitm^-i!}^h PLC-7 7)^^l±l$tb, 

VEGF 0 KDR/Flk-1 PLC- y ;6S^-a-r -5 ;i ^ d^fli^ ^tl./c„ — 

■Y1175F |SmifflJiS-e(*. VEGF ^MUfd^-a-r'ts PLC-y J^^Bi ^tU-f . Y1175F ia^i. 
PLC-7{*^'a-U?feV>sli:>55tD/&^ofCo Ufc}6SoT^ 1175 fe^Pi/VOy 

PLC- 7 <^^-a'{-ie:x^-efe-5 w i -A^t^-h^o fco 

(2) in vitro T?<D KDR/Flk-1 t PLC- v O SH2 ¥ ^ 1 0]^-^ 

1 (2) t UT, lOng/ml (7) VEGF -C^J^Ufc NIH3T3-KDR ,b =1 h 

P —;V(D VEGF -e^iJM b3^ce;e>^o fclBlS;?)^ e,|ffl»m?S^li^ bfCo 1. 5 M g GST. 
GST ^ ?LC-y(D SH2 Kp<'l'>' (2 i@) (T^iHs-a-S^K (GST-PLC- y SH2-SH2) , GST 
t PLC-yO N ^mm<D SH2 ^^Olll'^Se® (GST-PLC-v N-SH2). GST t 

PLC-7<DC*iffi{a!!(^SH2 Y:^^l^(Dm^mnm. (GST-PLC-y C-SH2) [J^±^T1^ 

• ^JVX ' y<4 :t'r ^ y ^ i^-'^t (Santa Cruz Biotecnology Inc.) Ml 
-?:tt-etbi{^Vv^^;^v-fe:7Tn— ;^ 4B • if— X (T-^i^-\'A • -^r/Wv^T • 

if—x^f^mi^fcm^i^&mmmmx^ 3 sds i^v>^7w^>y:7T-^T* 

mm-r^:i.tK^<o . tf-Xic^^LfcS&K^^^?^^^:. sds-page ^trofco 

^ KDR/Fik-i mi^^m\^^f^4 j>>y:fti>y h\z.x ^ ^ti^ti(Dmmi.rcs&nicm 
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-g-bfc KDR/Flk-1 ^^fflbfCo ^(D^M:^B 3 |l|{^^bfc;d^ GST-PLC-y SH2- 
SH2 *3 J: t)« GST-PLC- y C-SH2 T'fi. VEGF T'f«^ Ufcj^B/lS-e KDR/Flk-1 7!>mm ^ 
fcKDtC^j-L, GST-PLC-7 N-SH2 -Tr^fl KDR/Flk-1 ^dS^^ffl^tL^^^^i^ofco byh;OSoT. 
PLC- y o 2 o(7) SH2 ^-fD 5 c ^i^Mco SH2 Kp< gay ^'^{ti bfc 

KDR/Flk-1 iM^UTV^5C:^>6St?>{)^ofCo 

±IS^I^C||®^^ GST. GST-PLC- y C-SH2> GST t Grb2 SH2 K;*^ ^ ^^(^B'a' 
mi^M (GST-Grb2 SH2), GST <h P I 3 '^^—-^(D N SH2 ^-c^g^-a- 

gfi® (GST-PI3K N-SH2) (l^A_h^Tf-^^^ • i^^yuxVM ^^-T^ iJ^ y G v?— ItM) ^ 

ffiv^T^To:/hi::l^. H 4 EKc^-fJ; 5 1^: gst-plc-v c-sh2 o;^^, vegf x-mWi: 

VtcmS^X-KDR/Flk-lTd^i^m^tl. GST-Grb2 SH2, GST-PI3K N-SH2 T'fi KDR/Flk- 
1 {i1tlii^tL?fe/&^ofCo bfc;5So-CgBy ^/^'fkbfc: KDR/Flk-1 }i PLC- 7 (7) SH2 
K^-Y^'^filS'^i-^;^^. Grb2 ^ PIS =35--^— SH2 Kp< fi^-^ U/^V^:l 

(3) ^ PY1175 ijim^X^ KDR/Flk-1 t PLC- y (D^^COmW 

(2) ^IHilcD 11^^ GST-PLC-7 C-SH2 ^la^-ftibycitf— X.l;«tt{±i?^(^^;^;; 

B#t;:^ PY1175 PY1175 K^*#^^TfTo fCo -^TtOl^:^. VEGF mWi 

Ufc^Jja-e^j KDR/Flk-1 ;5S;^tt{$tli**n: PY1175 PY1175 KtdJ; 9 i 

B y i^M-fk; bfc KDR/Flk-1 ^ PLC-y^^^^-^yO^iaW^ttfCo — a^/hn— /VCD 
IgG fc^SV^ti; Y1175 -^"T^^ K^^^^-fr/c^-^t*. PaW(i^btL/^;6^ofc 
(II5AI11. ^5B0)o L/c;6SoT. PLC-7 <^ C SH2 ^^/^^ KDR/Flk- 

1 OiBy ^'^'fkUfc: 1175 ^^5r0^^^x>'^ii:g|^'^UTV^S^^;&S§$<^l^$t^ 

mmm 5 ^ pyi 175 ii^m^ «t § ifBJssti^i^ v-rj\^<Dnu 

i^7;^±lC(0^ir, ^^-;;*>'^|^V^^C DMEM (CI t ^ — ^ X T-EG2 MffiJtM^JlJP 
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m (#TO.Mi±si) *5j;t)« VEGF ^mMi^timmx- 2 Bm^m^^. vegf i^mm 
[^cj^iife-T? 6—7 mmmi^fc, mm^ song/mi VEGF ^mMvxmM-r^ tmm 

{d, lOOAtmol/l 5-:7'cI^■7=^;?^^^rv't^ »; v^^' (BrdU, iXi^"^ • T/I^ K U :y ^^fc^) 

^ LT VEGF ^mM\^fj::b>^fcmfi^i^-D\^^x-hm^(omm^n-otco ^v^-e^tt^ 

tL-^^Ha^ 3. 7%C0/j^/^AT/^•7'^fc: K^-^t^ PBS "egl^-fbL. p< ^5^7— /I'-e 10 ^ 
Pal. 2mol/l :^^T' 10 ^^PhI^S-T ^ ^ i: I- J: "9 . «(?>3gi§<4^-htf fCo ^KD^ 
iia^ l%COir^jfiL?f ^-g-tf PBS X 1/200 #f3 Lfc^ BrdU ifCi^ mmmiM) t 60 

^msiJiK^^'^^mmm^^^n 5 ^ j: . Brdu ^s:^ «9 iA^nfcm^itm l 

fco •?-<^l§^0 6 mi^^'tJ:^iCs VEGF -e$iMb/^;^»>o;^c|0J3S-t:1l BrdU <7)]&«9 
72^^m3:t^ifm,^^ti:^^-^^otc(D1tZ.Mi.. VEGF ^miJUl^tcm^ia^. BrdU Tim 

VEGF imM<D'^^X 6~7 fl#F^i§# b^c^^c: VEGF -eflM-T^B&tcr (^«<Z)« 
®lCglb-x'^i?'n>r^i^^i5^i5'— 5246 [rc j<vw^ (Eppendorf) ttJ^] *dJ; 

t;t-^^i;7n-^-^t''l/^^v_5i7i (-ti5/v<vK/^7l:±M) ^fflV^T^ PYH75 
fc-5V^^•±3 V h n— jgQ ^j^AbfCo i^A(^ 1~3 B#rHl^l-/«(-±ia 
ibl^^JC 50ng/ml VEGF *5j;t>* lOO/imol/I BrdU ^^^[jqUT 20 H#^li#*b. tffc 
(d-a-^^ttfc: DNA {CIR »9 ii^-frfCo JhIB <b I^^JC bT^fflJ9a^@^^t^*J J:t>V 7 
—/V^^Xf-mmX^mX^. 1/200 ^f^tn: BrdU (^MitttM) t 60 ^FhI^/^? 

^iir^c^. 1/200 bfc FITC ^m^TL-^ e^;;^ IgG BrdU fei:#:.};SJfS, 
l«) *5J;^>*l/100#5^UfcRITC;^il5^«^?i^:¥IgG (^PY1175iit#:, !^1^=¥lgG 

?)> BrdU;$$]5lt)3[2i*tL^«*3<tU«^#: Pyil75 ^fc«r>i^df^ IgG) idS'i^A^ 
ttfcm^l^tti bfeo ^oo^^H 6 Ii]{;i^-r J; 5(^!>i^=¥ igG ^^^ALfcM-r? 

(i. VEGF OflMi^ j; 9 ^%Sik±.(Onm:. BrdU VEGF (DflMfz: J: 
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PY1175 ifi^^^Al^tcmS^-Vn 1/4 n^<DmM^\.7b^ SrdU 19 ji^ttT*? b 

mMM 6 KDR/Flk-l <D 1175 fe^n ^X^/O JJ >'g?'fb^ij^m^{;::^m-X?# S^/ ^ 

^WJl-T?^#bfe PY1175 {C<t^m6^/^^7L#:fi. KDR/Flk-1 (7:) 1175 ji<Z) ^ 
-fti^D v^^-Jd^-r-S^y ^ C2— Y1175 T 7^ — — ;& ^ j^fCoi^ 
^itSr ^}c:j;!9#ai.b;&ST'#S3as. 1^ ^-'i-/\^tn.i$^(D'^i!}^h PY1175 (D3^ 

■r% PY1175 l^mm^ti:^/ ^n—tJ^^W-^Y^mr^ ^tt UfCo 

(1) ^^^(Dmm 

^-f. KLH (:;^;/Pt'':4-^i^i±M) ^ PBS iZ^Mi^X lOmg/ml {ClTOb, 1/10 ^ 
i<30 25mg/nil MBS [N- (m-Maleimidobenzoyloxy) succinimide ; 'f"^'7^y^:^'i7^ 
m trMTLT 30 ^rslit^S/iS ^ -tirfco PBS •X^m\\L\^f^^'7 r y 

(^-l%t>=7J>^tiL}£(7y^;V^^t!'7J^-^'7^)—(nm^ ^^V^T#?Jt^fc KLH-MBS 
2. 5mg ^ 0. IM y >'^-:h h Jj ^ :7t— (pH7. 0) {C^^^bfc Img 0^:7"^ K 

PY1175 t^M-a-b. 'MMr^ 3 Btr^l. ^^^^J^^^-^rfdo PBS -eM^bfct><?5 

(2) »l^cr):^5S<i:$rL#:m^fc^^pajjaoilS 

HM^RI 6 (1) tfia^ b^^cfb-a-^ PY1175 (D KLH a ^'?;?^^— h SOjig ^TTK^YbT 
/^S:c:ii^7Art^A^-<^^ h (Antibodies: A Laboratory Manual, p99) 2mg *5<j;T^ 
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EEfZlS-^UfCo 2 mm^X «9 . KLH ^iVv?^^— h 50/z g ^ 1 MP^t;! 1 HI. 

MEM (Minimum Essential Medium) i^M (BTkMM^M) 'PX^B^X^. 
hX-mcl.. ^'t-^m (250Xg, 5 ^m) #e>;h.fcttm®:^-J;i h 

y ;^-ii:>fkri/^=^!^7A^«^ (pht.g) ^^;!jDb. i~2 ^^-Fs^^si-^r. ^{^u; o 
(3) mm^^mum^ (^^-r^v^^^/i/ELisX) 

r y-^-^ m(D^W.\MmMm 1 (D -xrlte^tL/c pyhts *5J:t>^ yii75 ^f-^fn 

i/HT'y:/ (£AT> THY <blH&-r) t^fh^th^^ly-^^^'^—h (PY1175-THY *5J:T>* 
Y1175-THY tmir) Ufct)0^ffiV^fCo #3^^feJilllffe^!l 6 (l) {CfB Ufcii «9 

^^f^JtCj* MBS Oftt? 9 SMCC [4-(N-Maleimidomethyl)-cyclohexane- 
1-carboxylic acid N-hydroxysuccinimido ester ; >':^"^litM] ^fflV^Tho 96 /vT 
(7)EIAffl7"U—h {^'7^'r—^±m -btB<^J; 5{c:p3^b/cPY1175-THY 
Y1175-THY ^ 5 g/ml. 50 u VKX^n^^^^^ 4 ^T— BfB;Stfee UTPi^* $ 

:7 7'— (Phosphate buffered saline : PBS) ^ 100 m 1 /:^APx.. ^Ml? 1 Wf^M 

1%BSA/PBS ^mx. m.zrv—VK—dcMiW-tx^xm.'^^yyVWi&Lm 

^ 0.0^%-^^) (20) y/Wf'i5^ :/^y ^ ^ I/— h [(ici ^±]S^ 

Tween 20 tS^^fe: f P^fe^B^hM) ] /PBS (£;IT Tween-PBS <b^ta) T'?5fc##. 2^ 

mi^t\.x^jU7t^->^—'^mmt^-f-'^m^^yh^j>^y^uyv:y^ 50^1 1/5^ 

^jnx.-C^?l.. 1 ^mWcUVfCo ^y\^—h^ Tween-PBS Xm^^. ABTS 
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[Immol/rABTS ^ 0. Imol/l ^ =^:^my<^yy T—\^Wm (pH4.2)] ^mUV. 
^ii: 0D415nm (Dm^M^-yu— h V (Emax ; Molecular Devices ^tM) ^ 

(4) •^'^p^'WMmmm<Dmm 

8-r-f^T:=^iym^-^^:^'wmmmmm psxesAgsu. i (P3-ui : atcc ^<omA) 
^jE-Mmm (10% ^iym}^Jkmmm rpmi t^m) -cmmi^. rnm^-^m^ 2x10' 

(5) y^-f-yv K— v-t^f^^ 

mmM 6 (2) -c# ^ titc ^ 5/ h ififflfla t mmm e (4) -vm h ntL-wmmmm t 

% 10 : 1 tClT^^SJ; ^^-a-U^ (250Xg, 5 ^m) bfCo #fctLfcitilt® 

1000 (PEG-1000) ig. vmi^m 1ml *3J:t>*i^7<^/^:^/i^*:=¥t^ K o. 35mi (omW.^ 
lQi^m(D^'^y^mMf^^ti^ 0. 5ral ;^JD;t, WMMU^^ i~2 :9-P^fe(e: mem i^tife iml 
^^|Hl^P;tfc^, MEM ^i4fe^;?JPx.-C^»;0S 50ml icif^S J; 5 b/Co 

^!ii^?SSr]^'L^5>8i OOOrpm. 5 ji^fH) #bnfcetM5^(^^J3aSrt^^^ 
;i4J:(SCbfc:^. ^MSr. p« ;^ f h J; ^Pi^jA^S^tbS btrt^S^^ii^c: HAT 

[lO%'^VjJ&i/^ifiLff^;(jn RPMI HAT Media Supplement (-rvtrhdi^ 

^J^^-ttM) ^SP;^fci§*ffi] 100ml 4^(C^^b/c„ ^M^?^^ 96 TtJ:^^^:/^- h 
200iul/5t-ro4}-?^b. 5%C02-r>'=3r^-<— iJ'-'t'. 37t:T* 10—14 B^i##b 

*&«_h^^^]!tM 6 (3) {;:|5«!cb/cP^:fe^a'J^feT'li-<. K 
PY1175 (cSJ^^bT-<:7'^K Y1175 {cS^£:b:^£VN:A:^51^bfCo b;6>b7te;6S^. 
g|5^(?)«j:§# Ji^fi PY1175 *5j;tJ«Y1175 <D\^'r^\^^^^.\^X\>-k.o ^<Dfz.}b. 

±iaxm^,^t)5gb. PY1175 fcs^&bT Y1175 (c^^fic b:fev^:A:^^^^ b. 

h m^^m^\^ J;:6^^—^l^^^^2 mm 9 3g b. ^ PY1175 
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^u^'j'/Ui^i^^^m-t^^^-fy'V K— ^ KM3035 *3ctt)« KM3036 ^m^i^fCo 

^^v K— ^KM3035 {i. ^^13^9^ 13 0#ttT% m^ni^mAmm^mm^ 

PERM BP-7729 t bTWf6$;JxTV^^o 



(6) ^y^ti—rj\-m,w-(D'mm: 

:^^:y^mvrc8m^^—vm'r^y^ (balb/c) {^mm^i6 (5) "e#e>tt 

ti^^^yv 5^20x10' mwm^ti^tim^^i^&.Mvfco 10-21 

^ (i~8mi/En) uyto 

^Ja7k^^'L^^g| (1200Xg, 5i^r^) @?f^5^Srl^*bfc„ 

IgG ^ / ^ r2 —-Tji^^^i-i^ :f} Zf Jl^mttm^^ (Antibodies: A 
Laboratory Manual) izX^ ItMi" ^:Lti^J:<0 ^# U/Co ^ / iJ^ o — :^yUjfl[^i|s:(Z) 
1^:^i^^^;^tt1^>^^^;^^-r f^/i/^s; h^ffiV^fc ELISA fetrj; «9^^bfCo ^ 
/ ^ xh^-TjV^^ KM3035 *5 J;ZJ«^y :^/^^#: KM3036 7;^fl*{il 

IgG2a-efcofCo 

ll»J 7 ^ y n —'r/\^^Pf(D]^m^(Dm^ 

(1) fei:ig@+i^(il*5Jt'5mM'ft:'^i^<b<D^i^?tt (^W^^T^W ^-i/ ELISA) 

6 (3) lC^lx:fe::3^?fet^2pCTP-<fc„ PY1175-THY *fc« Y1175-THY ^^;h.-€*T.®^ 
hie, 1 UT^Jfe^RI 6 (5) -V'^hifhl^y^-i Zf ]} K— 7 

KM3035 i3j;t>* KM3036 <D^0 bfc^/ ^ n — :>-/V^#:^^/>:rcJ0#Ji?t, ^±?t 

^N-Y 7" y KM3035 J; t>* KM3036 bfc^ 7 ^ n — :h/U'in:#:}i V ^-ftl . 

KPY1175 KY1175 \z.\±^<^i^.\^ti:i)>-^fz.. 
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(2) i^mmnm^:i^i-f^i7imih^m^M-r^Kft^^ c-ot trv-ai/ELisA) 

MMm 6 (3) K^i.t^:^m\^mcx pyuts-thy ^lati-ft^Lfc^i^— h^f^M 

L> 20iug/ml J; 19 5 {g#^3^T'^P^6^{C#5BI^ K PYH75 io^XJ^^-:/'^ K 

Y1755 l/:A:-c^tL^tL:$^?^m^ ^^-r:/y k— ^ km3035 ^fcn mzose <d± 

KM3035 : xl20. ICM3036 : xlOOO) 50 ^ 1/!^-^^'}^ 2 a#FHlS^& § l> 

^/PSr Tween-PBS X^m^^. ^^\^fc^J\^:^^iy^'—^^m'>-^^^9^y h-YA 
/i/nr^y^^ (>5^=»^fcM) ^ 50iil/:^XMK.Xmm.. imm^ft^^^^. Iween-PBS 
Xm^^ ABTS S®^S^ffiV^T^#,$•ti: 0D415nm h y — iJ^— 

(Emax; ^P^|ifimi±M){-Ta!l^bfCo 
^ 8 ilI}C;^-r=fc P t-::. ^^-^r^^y K— ^ KM3035 ioXXJ^ KM3036 ;aS>^Mbfc^y ^ 
:^/^^#:{il^-rt^'^>^^^B^^c:*5V^r^:7"f=■ KPY1175 i^(D^i^S:}t^l.r:ia 

MMM 8 -^y a— -:h/u^n:#: KM3035 ^fflv>fc^ Ay ^'^o 5. h(cj;§ g By 
-fbKDR/Flk-l <D;f^tti 

MMM 1 (2) <tP^{c:U-C. lOng/ml (D VEGF "e^ij^bfc NIH3T3-KDR *5j;tJ«=J 
V h n VEGF 5|5^M^J3S/5^ 6)^J!ajfi W^^^li^ ^ KDR/Flk-1 ^ y n - 

|g 9 EKC^-Tct 5 (c:, KDR/Flk-l © 947~966 #@ ^ y ^@fl^lj;6=' beet's ^:7' 
^ bT# tb^^d iJ^f-df y ^ a — :h/Pjit^-T?fi VEGF »J 

M{CM#?fe< 230kDa <D KDR/Flk-1 <Dx<V K;dS;^tt} ^tl^^to 

— ^y KM3035 -t:1i VEGF X0m l^tcm^iCO)^, 230kDa <7) 

y ymit KDR/Flk-1 (Dy<ly h'^mm^tltio L-T^I^I^oX, KM3035 KDR/Flk-1 O 

1175 i±^v2 iy gay :/m^t:^#^6<j}c:^a-x?^ -5 ^ id^^tM $ ttfc„ 
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1 KDR/Flk-1 ^^Tt^V C^^yl'y^^il^^—O^i^m 

^^MO KDR/Flk-1 Y1175F (1175 {!5:<;D'3=-n v^>'^:7ac^/VT^^i^{e:S 

ife), Y1214F (12UiiL<D'^xni^iy:^ya^-/UT^:=^:^izm^). Y801F (80H5l(?[)^ 

Y1175F ^=t— K-rS DNA fiBa?!l#-i- 3 T'^^tb-SiSSiH^li^^-r-Sr/^-r 
>^V^T. ^^M<^ KDR/Flk-1 cDNA [Sawano A et al. , Cell Growth Differ., 7, 

213 (1996)] ^mmi^i^x PGR 0 ^ t K ^ V ^M^mx Lfcmn ^ . 

KDR/Flk-1 cDNA (D Apal/PstI h Wl^if Ai" 5 i <b J; f^M UfCo Y1214F ^ 

3— K-rs DNA ?^iBa?ij#-^ 4 -Tf^^ttsife^ia^fjo^^-r-^— Srffiv>-ci^afc 

PGR :itlZX^^M^WX\^fcm)i^. KDR/Flk-l cDNA <D Apal/PstI i^-f 

h rsKcff A-r 6 ^ ^ ic J; f9 f^M b^Co * fc, Y801F ^ — K-T S DNA fi@a^iJ#-§- 5 

X'm^ti^m^Em^m-r^yy-('^—^m\r^xmmi^ pgr ^^T^c^f^j;^^ 

^^^AbfcilfJt^. KDR/Flk-l cDNA (D Sphl/BamHI i^-T h ffi f^l^Ai- S <b {c: 
J:«9f^Mb/Co rttP^OigM^ KDR/Flk-1 i^=3— K-r-S DNA f*, i^SSB^lJ^^^ 

LT^^;iS^A$nTV^:5^^^5feBbfCo mibCO^^M KDR/Flk-1 

-rs DNA }e:ov>-CT7=V f>^/i'^^ii.-<i5'i5^— =^5/ h (I^^SitttM) ^^v^6:: 

KDR/Flk-l ^^tt^v ?>-r /^;^-<^ (mMx.T'fy^ 

:*:^§g{c:J:«9. KDR/Flk-l (D«i^iff^^B^«8ffU. VEGF J;5^ijg*im^ 
Pfl^-r^i^Mj&S^^t^tt^o ^^^@trffiV^fc KDR/Flk-l (Dlf^^^Srm 

n(o:^^ MMmmmM(r^:^^ ')-=^i^ifm. KDR/Flk-i c^iflg 

^^^m^-rS^^f^^iJ' ^Vi/fe, KDR/Flk-1 (D^f^^S^Pl 
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KDR/Flk-I (D 1175 ^i^^o i/i/cD U ^^^b^PW-fS^JK*^^^?? y — - ;x^?fe35S|i 
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^ (D ^ m 

1. 1175 -fi^nv-VidSy :/^-ft;i^fc KDR/Flk-1 i^M-t^^mBm^l^(D^^ 

s:la#-r5^K5rffi^/^^, KDR/Fik-i <Dmni^^^m.wi-^:tmo 

2. 1175 {5ir^ni/:/;dSy ^-^-fkLfc KDR/Flk-1 \ZM-t^^m^m^^(Dm'k 

3. 1175 iiL^x^iyi^:d^V l^mtl^tc KDR/Flk-l }-^i--5^tiJ^Si^5>^0^'^ 

4. 1175 v-V/ji^y ^^<t;L;^c KDR/Fik-1 (c:^i-5'lt#<53S5)-^(DM-a- 

5. 1175 {tfc^u^/i/dSy i^^-fkUfc KDR/Flk-1 lC*fi-2,1f ^^^^^^cD^-g^ 

6. 1175 i<L^ n y >m^t Vfc KDR/Flk-1 i^M•r?)mn^m^'=f■(D^^^ 

srPJ.^i-5i^®^^v^5. KDR/Flk-1 (Drnm^^^mw-r^i^^o^y^^ V —^>^ 

7. 1175 ^4^0zy:x;$sy v^-fbbfc KDR/Flk-1 {c^i-'5lWfgeit^^(^M'a^ 

^mw-r^mM^m^^^. nm^M:^^ KOR/Fik-i <^^f$g^3t^P£*-r6;6^s;6=>^ 

8. 1175 {j£^n v-i/jdsy V^YbLfc KDR/Flk-1 {d^f-TSif ^feii^^OlS-g' 
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9. 1175 ii'f-tiiyiyii^V l^mitl^fc KDR/Flk-1 {::Mir^mm^^M^^(D'^'^ 
SrPlW-t"6#>M^fflV>-5. KDR/Flk-1 (D 1175 iiL'f-ti -yi^(D V ^'mit^m.^'t^i^ 

10. mm^m^^:A^yi^:^7iKV^<—^C-y (PLC-y) ^Ch^. If ^OfSffl 1-9 

11. 1175 o v-^dS y ^/m-fk byt KDR/Flk-1 i^Mi~^^m^^^^(Di^^ 

^mm-r^i^m-^^. 1175 ^^g^in e/^-^sy ^-^^i^u/c KDR/Fik-i ^^m^Kum-t 

12. 1175 li^n i/^'dS y V^^bbfc KDR/Flk-1 ^#M6^tc:^^-t-5^#:^^ 
1175 {4^n y ^^^-fb U/c KDR/Flk-1 IZ^^-^- ;6^o PLC- y(DV ^-^^b^PJ. 

13. i^m^'ey ^ x=i--'j-/u^i^^tcit^(omi^m)fX'h^. m^(Dmm n ^ 

tci-i 12 BBS<^:3^^o 

14. KDR/Flk-1 <D 1175 iiL^tiiyl^CDl) l^m^i^^m-W-f-^mM^^^^^. 

KDR/Flk-1 <Dmm.^m^^m-r?>:^mo 

15. KDR/Flk-1 (D 1175 y >'m^t^m^i-^^M^M\^^^. mm 

16. KDR/Flk-l (D 1175 ^f=-n i/^/t;? y V^'^t;^|l.Wi-S#J®^ffiV^-5^ jfill^ 
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17. KDR/Flk-1 (D 1175 v^V<7) y >'^'fb^|5a$-t-a#»«Srffll/>-5, 

mm.ii^ KDR/Fik-1 (n>>mm.^m^mm-r^ii^-^ii^^m\'^^^:>3m. 

18. KDR/Flk-1 1175 ^^n^>'VOi; ^®?{b^|Ja$i-^ij^g:^^V%5, j^li^fe 

19. 1175 n %^iyt^ V i^mit bfc KDR/Fik-1 i<iM-r^m^^i^:^^(Dm^ 

23. 1175 {4^ C3 ;y y ^^^-fb Ufc KDR/Flk-1 iCM-f- ^■fnm^m^^(D'^-^ 
^mWir^Si^M:!^^. 1175 jft^u V l^mit L/c KDR/Flk-1 ^#M6^(cmfl5-t- 

^m^xtb^s m^<Dmm 19—22 <^)v^-rtb;5>}c|B^(7)^^J„ 

24. ^m^. 1175 KDR/Flk-1 ^#M6<){cM^-rS 
^W-t^. 1175 ^i^^o v'^'^S y ^/^>fl- bfc KDR/Flk-1 Iclg-^b. ;6^o;J^;^ 7}n y 

c-r (PLC- 7) <^>y :/m^h;^pj.«-r-5fei^-c-fcs. m^<??^ia 23 \z.tm.(om 
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26. KDR/Fik-1 (n> 1175 -fi^n ix^/c^ \) :ymit^mw-r^mm^^^0.i^t L 

KDR/Fik-1 (D^u V :ymitm.^mo 

27. KDR/Flk-1 <D 1175 ^ n iXi^O y >mi\^^m.W-r^^^^^^]$.^ t L 

28. KDR/Flk-1 (D 1175 {tL^uiylyO) V l^mit^^Km-T^mM^^^}^^ t b 

30. 1 175 o y i^l^'ft; L:/h KDR/Flk-1 ^U^iT J n —T/U^ 

31. 1175 cr v':/;eiS y ly^t bfc KDR/Flk-1 {Cl,^-^ ;0^O U ^-^-fk bfc 

KDR/Flk-1 icM-r^mn^mi^^(Dm^^m.m-r^^y ^ti—rji^iTc^^tii-i^ 

32. 1175 &^C2 vj v^^k Utc KDR/Flk-1 IC^-^ ;6>o;!}>^7l> ij 

33. y^-(zfV ^ KM3035 (FERM BP-7729) iOS^Si" / n — ^-/V$n:^ 

^rcit^<Dmi$^m)iX'^^. m^(D^m 30—32 la^cD^y ^/i-^T:#:^yc:fi 
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34. in.W^m)T-^^. Fab. Fab\ FCab')^, 1 (scFv) , 2 Amf^^m^ 

(ym^) (oiabody), v^x/i^^^ h^^^itv m$i.m}f (dsFv) *5j;tK*e#tt 
^^mi^ (CDR) ^^ts^zT^ h^t^^mitti^mi^m}^x*h^m^<D^m 30-33 

35. m^(Dmm 30~34 (OI/>-f:h.z5^ 1 Igtiia^^tbfc^/ iJ' t^i-'^/W^^s^^fc 

36. m^(D^m 30—35 (J5^^-rtL:^> 1 ^{c:|B^(D^y ^ :?-/u^^$:^fc:(« 
O^^ilf Jt % K-t" -5 DNAo 

37. lt^£?)$Qia 36 iBi^O DNA ^^tflS^X.-^i^' iJ' — „ 

38. »:^<^)^ia 37 mm(om.mx.^i}' ^—7b^m^mmiz.mA^ntcmwm^i^o 
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* 2 



VEGF: 
tjiPLC-rtaW 

^KDR/Flk-IJjtf* 



+ 





-^PLC-y 
^ KDR/Flk-1 



CD 

m 

CO 



VEGF 



i5tKDR/Flk-1*)t#: 



^ 3 



GSP-PLCy 



» <^ 



+ ^ 

^ :il i KDR/Flk-1 



CD 
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O 

5 



GST-SH2K-XO 



GST 
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4 E 



GST-SH2 Kj<-f> 



VEGF 



^KDR/Flk-1M#: il 5: KDR/Flk-1 




] 



GST-SH2K-><'1' 
GST 



^515 



5A 



VEGF 



- + - + ^ 



i5tKDR/Flk-1^i*: • ^ ^ 



5 KDR/F(k-1 



C-SH2 F^-r> 



5A 



VEGF 



4> N> 



juKDR/Flk-ltftj* . 



^ m KDR/Flk-1 



*n;GSm#: 



c-SHaK-jt-r:- 
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Bern 




0.01 0.1 1 10 

^zf^\^mm (/ig/ml) 




0.01 0.1 1 10 

^Zf^mm (>ug/ml) 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO. , LTD. 
<110> SHIBUYA Masabumi 

<120> Substance which inhibits biding of information transfer molecule 
for 1175-tyrosine phosphorylated KDR/Flk-1 and usages of the same 

<130> P-38125 

<150> JP 2000-303694 
<151> 2000-10-03 

<160> 7 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> Phosphorylation 

<222> 6 

<220> 

<223> an antigen peptide for human KDR/Flk-1 phosphorylated at 1175- 
tyrosine corresponding to its residue 1171-1180 and added cysteine 
residue at the N-terminal 

<400> 1 

Cys Asp Gly Lys Asp Tyr lie Val Leu Pro lie 



<210> 2 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> a peptide consisting of the same sequence as SEQ ID N0:1 without 
phosphor y 1 at i on 
<400> 2 

Cys Asp Gly Lys Asp Tyr lie Val Leu Pro lie 



<210> 3 
<211> 27 

<212> DM 

<213> Artificial Sequence 
<220> 

<223> a primer for replacing of human KDR/Flk-1 tyrosine residue at 
position 1175 to phenylalanine. 

<400> 3 

gatggcaaag acttcattgt tcttccc 27 

<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> a primer for replacing of human KDR/Flk^l tyrosine residue at 
position 1214 to phenylalanine. 

<400> 4 

cccaaattcc atttcgacaa cacagca 27 

<210> 5 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> a primer for replacing of human KDR/Flk-1 tyrosine residue at 
position 801 to phenylalanine. 
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<400> 5 

gacaggcttc- ttgtccatcg 20 



<210> 6 
<211> 20 
<212> PRT 
<213> Human 

<400> 6 

Gin Gly Lys Asp Tyr Val Gly Ala lie Pro Val Asp Leu Lys Arg Arg 
15 10 15 

Leu Asp Ser lie 
20 



<210> 7 
<211> 1356 
<2I2> PRT 
<213> Human 

<400> 7 

Met Gin Ser Lys Val Leu Leu Ala Val Ala Leu Trp Leu Cys Val Glu 
15 10 15 

Thr Arg Ala Ala Ser Val Gly Leu Pro Ser Val Ser Leu Asp Leu Pro 
20 25 30 

Arg Leu Ser He Gin Lys Asp He Leu Thr He Lys Ala Asn Thr Thr 
35 40 45 

Leu Gin He Thr Cys Arg Gly Gin Arg Asp Leu Asp Trp Leu Trp Pro 
50 55 60 

Asn Asn Gin Ser Gly Ser Glu Gin Arg Val Glu Val Thr Glu Cys Ser 
65 70 75 80 

Asp Gly Leu Phe Cys Lys Thr Leu Thr He Pro Lys Val He Gly Asn 
85 90 95 



\ 
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Asp Thr Gly Ala Tyr Lys Cys Phe Tyr Arg Glu Thr Asp Leu Ala Ser 
100 105 110 

Val lie Tyr Val Tyr Val Gin Asp Tyr Arg Ser Pro Phe He Ala Ser 
115 120 125 

Val Ser Asp Gin His Gly Val Val Tyr He Thr Glu Asn Lys Asn Lys 
130 135 140 

Thr Val Val He Pro Cys Leu Gly Ser He Ser Asn Leu Asn Val Ser 
145 150 155 160 

Leu Cys Ala Arg Tyr Pro Glu Lys Arg Phe Val Pro Asp Gly Asn Arg 
165 170 175 

He Ser Trp Asp Ser Lys Lys Gly Phe Thr He Pro Ser Tyr Met He 
180 185 190 

Ser Tyr Ala Gly Met Val Phe Cys Glu Ala Lys He Asn Asp Glu Ser 
195 200 205 

Tyr Gin Ser He Met Tyr He Val Val Val Val Gly Tyr Arg He Tyr 
210 215 220 

Asp Val Val Leu Ser Pro Ser His Gly He Glu Leu Ser Val Gly Glu 
225 230 235 240 

Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly He 
245 250 255 

Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gin His Lys Lys Leu 
260 265 270 

Val Asn Arg Asp Leu Lys Thr Gin Ser Gly Ser Glu Met Lys Lys Phe 
275 280 285 

Leu Ser Thr Leu Thr He Asp Gly He Thr Arg Ser Asp Gin Gly Leu 
290 295 300 

Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr 
305 310 315 320 
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Phe Val Arg Val His Glu Lys Pro Phe Val Ala Phe Gly Ser Gly Met 
325 330 335 

Glu Ser Leu Val Glu Ala Thr Val Gly Glu Arg Val Arg He Pro Ala 
340 345 350 

Lys Tyr Leu Gly Tyr Pro Pro Pro Glu He Lys Trp Tyr Lys Asn Gly 
355 360 365 

lie Pro Leu Glu Ser Asn His Thr He Lys Ala Gly His Val Leu Thr 
370 375 380 

He Met Glu Val Ser Glu Arg Asp Thr Gly Asn Tyr Thr Val He Leu 
385 390 395 400 

Thr Asn Pro He Ser Lys Glu Lys Gin Ser His Val Val Ser Leu Val 
405 410 415 

Val Tyr Val Pro Pro Gin He Gly Glu Lys Ser Leu He Ser Pro Val 
420 425 430 

Asp Ser Tyr Gin Tyr Gly Thr Thr Gin Thr Leu Thr Cys Thr Val Tyr 
435 440 445 

Ala He Pro Pro Pro His His He His Trp Tyr Trp Gin Leu Glu Glu 
450 455 460 

Glu Cys Ala Asn Glu Pro Ser Gin Ala Val Ser Val Thr Asn Pro Tyr 
465 470 475 480 

Pro Cys Glu Glu Trp Arg Ser Val Glu Asp Phe Gin Gly Gly Asn Lys 
485 490 495 

He Glu Val Asn Lys Asn Gin Phe Ala Leu He Glu Gly Lys Asn Lys 
500 505 510 

Thr Val Ser Thr Leu Val He Gin Ala Ala Asn Val Ser Ala Leu Tyr 
515 520 525 

Lys Cys Glu Ala Val Asn Lys Val Gly Arg Gly Glu Arg Val He Ser 
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530 535 540 

Phe His Val Thr Arg Gly Pro Glu He Thr Leu Gin Pro Asp Met Gin 
545 550 555 560 

Pro Thr Glu Gin Glu Ser Val Ser Leu Trp Cys Thr Ala Asp Arg Ser 
565 570 575 

Thr Phe Glu Asn Leu Thr Trp Tyr Lys Leu Gly Pro Gin Pro Leu Pro 
580 585 590 

He His Val Gly Glu Leu Pro Thr Pro Val Cys Lys Asn Leu Asp Thr 
595 600 605 

Leu Trp Lys Leu Asn Ala Thr Met Phe Ser Asn Ser Thr Asn Asp He 
610 615 620 

Leu lie Met Glu Leu Lys Asn Ala Ser Leu Gin Asp Gin Gly Asp Tyr 
625 630 635 640 

Val Cys Leu Ala Gin Asp Arg Lys Thr Lys Lys Arg His Cys Val Val 
645 . 650 655 

Arg Gin Leu Thr Val Leu Glu Arg Val Ala Pro Thr He Thr Gly Asn 
660 665 670 

Leu Glu Asn Gin Thr Thr Ser He Gly Glu Ser He Glu Val Ser Cys 
675 680 685 

Thr Ala Ser Gly Asn Pro Pro Pro Gin He Met Trp Phe Lys Asp Asn 
690 695 700 



Glu Thr Leu Val Glu Asp Ser Gly He Val Leu Lys Asp Gly Asn Arg 
705 710 715 720 

Asn Leu Thr He Arg Arg Val Arg Lys Glu Asp Glu Gly Leu Tyr Thr 
725 730 735 

Cys Gin Ala Cys Ser Val Leu Gly Cys Ala Lys Val Glu Ala Phe Phe 
740 745 750 
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He He Glu Gly Ala Gin Glu Lys Thr Asn Leu Glu He He He Leu 
755 760 765 

Val Gly Thr Ala Val He Ala Met Phe Phe Trp Leu Leu Leu Val He 
770 775 780 

He Leu Arg Thr Val Lys Arg Ala Asn Gly Gly Glu Leu Lys Thr Gly 
785 790 795 800 

Tyr Leu Ser He Val Met Asp Pro Asp Glu Leu Pro Leu Asp Glu His 
805 810 815 

Cys Glu Arg Leu Pro Tyr Asp Ala Ser Lys Trp Glu Phe Pro Arg Asp 
820 825 830 

Arg Leu Lys Leu Gly Lys Pro Leu Gly Arg Gly Ala Phe Gly Gin Val 
835 840 845 

He Glu Ala Asp Ala Phe Gly He Asp Lys Thr Ala Thr Cys Arg Thr 
850 855 860 

Val Ala Val Lys Met Leu Lys Glu Gly Ala Thr His Ser Glu His Arg 
865 870 875 880 

Ala Leu Met Ser Glu Leu Lys He Leu He His He Gly His His Leu 
885 890 895 

Asn Val Val Asn Leu Leu Gly Ala Cys Thr Lys Pro Gly Gly Pro Leu 
900 905 910 

Met Val He Val Glu Phe Cys Lys Phe Gly Asn Leu Ser Thr Tyr Leu 
915 920 925 

Arg Ser Lys Arg Asn Glu Phe Val Pro Tyr Lys Thr Lys Gly Ala Arg 
930 935 940 

Phe Arg Gin Gly Lys Asp Tyr Val Gly Ala He Pro Val Asp Leu Lys 
945 950 955 960 

Arg Arg Leu Asp Ser He Thr Ser Ser Gin Ser Ser Ala Ser Ser Gly 
965 970 975 
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Phe Val Glu Glu Lys Ser Leu Ser Asp Val Glu Glu Glu Glu Ala Pro 
980 985 990 

Glu Asp Leu Tyr Lys Asp Phe Leu Thr Leu Glu His Leu He Cys Tyr 
995 1000 1005 

Ser Phe Gin Val Ala Lys Gly Met Glu Phe Leu Ala Ser Arg Lys Cys 
1010 1015 1020 

He His Arg Asp Leu Ala Ala Arg Asn He Leu Leu Ser Glu Lys Asn 
1025 1030 1035 1040 

Val Val Lys He Cys Asp Phe Gly Leu Ala /Vrg Asp He Tyr Lys Asp 
1045 1050 1055 

Pro Asp Tyr Val Arg Lys Gly Asp Ala Arg Leu Pro Leu Lys Trp Met 
1060 1065 1070 

Ala Pro Glu Thr He Phe Asp Arg Val Tyr Thr He Gin Ser Asp Val 
1075 1080 • 1085 

Trp Ser Phe Gly Val Leu Leu Trp Glu He Phe Ser Leu Gly Ala Ser 
1090 1095 1100 

Pro Tyr Pro Gly Val Lys He Asp Glu Glu Phe Cys Arg Arg Leu Lys 
1105 1110 1115 1120 

Glu Gly Thr Arg Met Arg Ala Pro Asp Tyr Thr Thr Pro Glu Met Tyr 
1125 1130 1135 

Gin Thr Met Leu Asp Cys Trp His Gly Glu Pro Ser Gin Arg Pro Thr 
1140 1145 1150 

Phe Ser Glu Leu Val Glu His Leu Gly Asn Leu Leu Gin Ala Asn Ala 
1155 1160 1165 

Gin Gin Asp Gly Lys Asp Tyr He Val Leu Pro He Ser Glu Thr Leu 
1170 1175 1180 



Ser Met Glu Glu Asp Ser Gly Leu Ser Leu Pro Thr Ser Pro Val Ser 
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1185 



1190 



1195 



1200 



Cys Met Glu Glu Glu Glu Val Cys Asp Pro Lys Phe His Tyr Asp Asn 



Thr Ala Gly lie Ser Gin Tyr Leu Gin Asn Ser Lys Arg Lys Ser Arg 
1220 1225 1230 

Pro Val Ser Val Lys Thr Phe Glu Asp He Pro Leu Glu Glu Pro Glu 
1235 1240 1245 

Val Lys Val He Pro Asp Asp Asn Gin Thr Asp Ser Gly Met Val Leu 
1250 1255 1260 

Ala Ser Glu Glu Leu Lys Thr Leu Glu Asp Arg Thr Lys Leu Ser Pro 
1265 1270 1275 128( 

Ser Phe Gly Gly Met Val Pro Ser Lys Ser Arg Glu Ser Val Ala Ser 
1285 1290 1295 

Glu Gly Ser Asn Gin Thr Ser Gly Tyr Gin Ser Gly Tyr His Ser Asp 
1300 1305 1310 

Asp Thr Asp Thr Thr Val Tyr Ser Ser Glu Glu Ala Glu Leu Leu Lys 
1315 1320 1325 

Leu He Glu He Gly Val Gin Thr Gly Ser Thr Ala^ Gin He Leu Gin 
1330 1335 1340 



1205 



1210 



1215 



Pro Asp Ser Gly Thr Thr Leu Ser Ser Pro Pro Val 
1345 1350 1355 



